:«hc”: I FUBI ,C PRUPERTY and

femeved from the off,- sl w
R Al fien, 73 ’
¥ o 4 e
B UNLAWFM (& 5. 54, vy 2 e 3:;3 rfjk:;i:zm

Surface Water Supply
of the United States
1946

Part 4. St. Lawrence River Basin

Prepared under the direction of C. G. PAULSEN, Chief Hydraulic Engineer

GEOLOGICAL SURVEY WATER-SUPPLY PAPER 1054

Prepared in cooperation with the States
of lllinois, Indiana, Michigan, Minne-
sota, New York, Ohio, Vermont, and
W isconsin, and other agencies




UNITED STATES DEPARTMENT OF THE INTERIOR

J. A. Krug, Secretary

GEOLOGICAL SURVEY |
W. E. Wrather, Director }

UNITED STATES
GOVERNMENT PRINTING OFFICE
WASHINGTON : 1948

For sale by the Superintendent of D ts, U. S. Gover t Printing Office
Washington 25, D. C. - Price 55 cents (paper cover)



PREFACE

This report was prepared by the Geological Survey in cooperation with
the States of Illinois, Indiana, Michigan, Minnesota, New York, Ohio,
Vermont, and Wisconsin, and other agencies, by personnel of the Water
Resources Branch under the direction of:

C.G.Paulsen_ _ ... ..o . Chief Hydraulic Engineer
JV.B.Wells. . ... Chief, Division of Surface Water
B.J. Peterson_ ... ______. Chief, Annual Reports Section

District Engineers (Surface Water)

F. C. Christopherson. - _ . - i~ Madison, Wis.
D.M.Corbett. ..o e Indianapolis, Ind.
Tate Dalrymple (acting, succeeded by O. H. Jeffers, acting) - _ . . Columbus, Ohio
A.W. Harrington_ . _ o ceecon Albany, N. Y.
H. B. Kinnison . . _ e e e Boston, Mass.
JoH. Morgan. o .o Urbana, IlL.
P. R, Speer. - e e eeaemem St. Paul, Minn.

11



CONTENTS

SCOPE Of WOTK. oo v ernverononsennrasrassennsngosanrsssnssssorsssonunossnsnsanassssnnns
DefInition OF CermMB. ....uueeeeireresseannnaresosssnstosossvsnsessansnsaassssansnsssos
Explanation of data.. teseesectacnsesttanasrannas
Accuracy of field data’and computed results......................................
PUblications, cvuuiiriiies ittt ittt ettt tsaas
Records of discharge collected by agencies other than the Geological Survey..........
COOperation............................................,................ ........
Division of work......cievveunnnn
Gaging-station records..............
. Lawrence River main stem,.............. ....... Cereeeia s deseeeennaaias
Niagara River at Buffalo, N. Y....viuiiiiniianunsasnasncanesnnsssssssssnnnnn
St. Lawrence River at Ogdensburg, N. Y........ce0vuenn PPN PN Ceeneen
Streams tributary to Lake Superior..........
Pigeon River at Middle Palls, below Intemtional Bridge Minn. ool
Poplar River at Lutsen, Minn..........covvvnnnn. eraae Cetretaeacaanesitaceanaaans
Baptism River near Beaver Bay, MInn.....iiiieiieeieieennnnicncasssssonasncnnsonas
St. Louis River near Aurora, Minn..... Cestieacenanatenaaans
Partridge River near Aurora, Minn,............
Embarrass River at Embarrass, Mimn............ .
Amnicon Lake near South Range, Wis.........cciievecntnancnns
Bois Brule River at Brule, Wis.....cciuiiiiiiieiieiiioieereeriiatennentnnonesoonns
Montreal River near Saxon, Wis........cc.euuves
West Branch Montreal River at Gile, L2 T TS
Presque Isle River at Marenisco, Mich
Presque Isle River near Tula, Mich............ eeessaeenanane Cesenenn
Middle Branch Ontonagon River near Paulding, Mich, ....eoeeeoe o L
Middle Branch Ontonagon River near Trout Creek, Mich..........c.iivuiivnnnianinsns
Middle Branch Ontonagon River near Rockland, Mich ........
Ontonagon River near Rockland, Mich.........ccieeeviiinvannnans
Bond Palls Canal near Paulding, Mich........covenieierieinnnnneinacsnnans
East Branch Ontonagon River near Mass, MICh....eiveeeirivrnnannrrnonenrnoenaonens
Cisco Branch Ontonagon River at Cisco Lake Outlet, Mich.........cicviivinnns cvaas
South Branch Ontonagon River at Ewen, Mich......c.ociiiieniinnirienenrineienianns
West Branch Ontonagon River near Bergland, Mich........cieenveeienecnnrenccannnes
Sturgeon River near Sidnaw, Mich...............
Sturgeon River near Baraga, Mich.ivivievrnesornnnannnonsas
Sturgeon River near Arnhelm, MiCh. ... cceuiiieerrvceoersioransastvecssassosnorenns
Otter River near E1o, MiCh. ... iviiiiiiiieiiiiiiiiniiniiinennessressasssareonnnns
Streams tributary to Lake Michigan. . ..vveernereiseasnsoectocncssnerosasanssnanne
Manistique River near Germfask, MICh.........veeveonarennscencersroonaannonsannse
Manistique River at Germfask, Mich........citiuiiiiiiiiiirencroretrcseenocnnannns
Manistique River near Blaney, Mich.....oovvvnns
Manistique River near Manistique, Mich......... ..... [P
Duck Creek near Blaney, Mich............u.

Indian River near Masnistique, Mich.......... ......
Brule River near Florence, Wis
Menominee River at Twin Falls, near Iron Mountain, Mich........... R TN
Menominee River below Koss, Mich......vvivennieinronsrnroisananensonssnnnnnes
Menominee River near McAllister, Wis.....icveiiiiieeeeerunosannssosassansnoarsans
Paint River at Crystal Falls, Mich.......coveiiiicnncnenianannnnnnas
Mic¢higamme River near Crystal Falls, Mich.........vievveviinnnnnnnss
Pine River at Pine River power plant, near Florence, Wis............
Pike River at Amberg, WisS......cvveieeerioonnasscrseanansscnancnansns
Oconto River near Gilietf, Wis........ciiivireniiiarannrnionnnnannns
Wheeler Lake near Iakewood Wis
Boot Lake near Townseénd, wis. . ..oilt Cieeacanes
Fox River at Berlin, Wis . .
Lake Winnebago at Oshkosh WEB et ihiiiiriiiiiieirierenanscsanssnenss
Pox River at Rapide Croche Dam, near Hrightstovm, Wis......ocnns cees
Silver Lake at Portage, Wis......coveviironcnennns .
Wolf River above Wes Branchﬂolfﬁiver, L
Wolf River at Keshena Falls, Wis.............
Wolf River at New London, Wis. . ..oinit
Embarrass River near Enbam'ass, Wis....
Little Wolf River at Royalton, WAB e e e e
Waugacanivernear Waupaca, WiB....vueuiieeenoesnnicannvaossosssnaossanssnnnnoess
West Branch Pond du Lac River at Pond du Lac, Wis..........

East Branch Pond du Lac River at Pond du Lac Wis.iiieinnnn
Lake de Neveu near Pond du Lac, Wis
Milwaukee River at Milwaukee, Wis. .
Cedar Creek near Cedarburg, w1s ....... .
Hart diteh at Munster, Ind.....c.vveiinvuinsienniorrorsoseserossscnsssnnsrseassonns
Wolf Lake at Chicago, Ill..... ieeecastanarencacnttressannns
Burns ditch at Gary, INnd...cvieiieeiesnneosracovonsstcsnnssasnssrasssssvsosannsans
Little Calumet River at Porter, INd......ccivieveeriiinnunsninecaesaosionsnnenns
Salt Creek near McCool, Ind......
Galien River near New Troy, Mich....uiveeieiiiirensenrioeonnasosnonnnaes
East Branch @alien River near New Troy, Mich.......ciiieneenervesncnsrarosacnnans

v

cesarssesurtassssss e




vI CONTENTS

Gaging-station records--Continued.

Streams tributary to Lake Michigan--Continued. Page
St. Joseph River at Mottville, MICh.....cevieveavsnsencernssanssonsansnassnsensss 85
St. Joseph River at N11es, MIChi....v.ivismerusseasrsonncasssssssasasssosasesssass 86
East Branch Coldwater River at Coldwater, Mich.............cceeviennevenciennene. 87
Fawn River at Orland, ING........oeeneeencesereneassosssssrossasvsosasscsssanasss 88
Pigeon Creek near P1int, INA......cveveerrrsessscnasusnnsssiocassssassasssasssass 89
Ell t River at Goshen, Ind......ccceerrseeerrsaanenconsocsosscsascsssnnsassnnns
Kalamazoo River near Battle Creek, Mich.......ccoveeveerconsanonns
Kalamazoo River at Comstock, MICh.....scevereseasensansnnsasrensassesnnoososnsnan 92
Kalamazoo River at Calkins Dam, near Allegan, Mich.........covvvvvionncnsnncsesse 93
Battle Crieek at Battle Creek, Mich..........eceiieeiinriossssnenacarennnassnonses 94
Grand River at Jackson, MiCh........c.vcvinuiercrivuvrusrcrsorasssossvorasscscnsvas 95
Grand River at Lansing, MiCh.......eeeerecreereniiineestioioennsenetoonansessenees 98
Grand River at Grand Rapilds, MICh.....ccveireienveotnnererssarasosnrossrocssasese 97
Portage River below Little Portage Lake
Portage River near Munith, Mich.
Orchard Creek at Munith, Mich...
Cedar River at East Lansing, Mich..
Lookingglass River near Eagle, Mich
Maple River at Maple Rapids, Mich......
Thornapple River near Hastings, Mich...
Higgins Lake Outlet near Roscommon, Mic
Muskegon River at Evart, Mich......
Muskegon River at Newaygo, Mich.........
Pere Marquette River at Scottville, Mich
Big Sable River near Free Soll, Mich
Manistee River near Grayling, Mich
Manistee River near Sherman, Mich.

Streams tributary to Lake Huron......
Sturgeon River near Wolverine, Mich
Indian River at Indian River, Mich.
Cheboygan River near Cheboygan, -Micl
Pigeon River at Afton, Mich.......... PN .. P .o 115
Black River near Tower, MIcCh.......ccieeeveinreiennciacsensoresosnecsssssonscnnss
Black River near Cheboygan, MICh......cceeuseececevinssrtsossonsscsssosonsasssses 117
Rainy River near Onaway, MICh........c.icveveuroessvsvsscasnvonsocanavesocasasassss 118
Thunder Bay River near H1llman, Mich.......eceeuiveiesnvrcsocessaseoncransassnosres 119
Thunder Bay River near Bolton, MiCh........ceeeeeeecececrocrosacconssssseaseseeee 181
Upper South Branch Thunder Bay River near Lachine, Mich............evicaenuesases 123
North Branch Thunder Bay River near Bolton, MICh.......ccveeeecaeesracascancccase 1235
Lower South Branch Thunder Bay River near Hubbard Lake, Mich...........
Middle Branch Au Sable River at Grayling, Mich.......ccicevveeenvanenns
Rifle River at Michigan Highway 70, near Sterling, Mich........seceveveevsecasses 180
Shiawassee River at Owosso, Mich....ciivuieeeeiiiniunerivonnnesssononneesraneneses 131
Shiawassee River near Fergus, Mich........cvevieiveeerecencnnnrresecseeasnanessss 132
Saginaw River at Saginaw, Mich.......ccovveereeiirnnenscnerenccsnconnnss veess 132
Flint River at Genesee, MiCh.......c.cviieuureeesivonrsossenessencasnnns eeves 133
Flint River near F1int, MICh,.....cvecvuvecroesssorsarosnsscanaronssnns eeees 134
Plint River near Fosters, MICh.....c.ieeveeisescnnsesrocosssocasonnanes eeees 135
Farmers Creek near Lapeer, MICh.....cceieuueserocesenscsssorenssonvannssasssasss 136
Cass River at Frankenmuth, Mich........coeeiuiiiiciarnronaroscscssonssssareneranss 137
Tittabawassee River at Midland, Mich..... . .....llillllll00000tIlIIIIIIIIIIIINND 188
Salt River near North Bradley, Mich.......ecceeveeennenns veses 140
Chippewa River near Mount Pleasant, MIch.......eiveeeveeorsserovssassocsssasosss 141
Pine River at Alma, MIch....,...cieeeevevasencesosssieancsasnsssonasnsossasasssss 142
Sebewaing River (state drain) near Sebewaing, Mich.....vevueveneveovosnasoscsasss 143
East Fork Sebewaing River (Columbia drain) near Sebewaing, Mich.............e.... 144

Streams tributary to St. €lalr RIVer.......oesesececeassssosescsnscssessscessescses 145
Black River near Pargo, MICN.........veceierccesssoasconssnssronncsnscsnns

Streams tributary to Lake St. Clair.....c..eovivernnnnss Levesasssrenasenwees 148
Clinton River at Mount Clemens, Mich........c.ccveunes cese. 146

Streams tributary to Detrolt River,........ciiceeeieeeironsncnrvoancososssasracnasss 147
River Rogue at Detrolt, Mich,......cevveriuraneresecioassossoscacanssrsnssasvooes 147

Streams tributary to Lake Brle.......covieeeiirsresaenrusassscaciocnassornsonasassss 149
Huron River at Commerce, Mich.........ceovieervennsninsesosonsnacssosennossssnssss 149
Huron River near Dexter, Mich..... e U £
Hayes Creek at Commerce, MICh......ceceieeuieerrecosinsncoconarasossssaoassoeranss 181
Portage Creek near Pinckney, MICh...ecevvivecessostsassessscesasesssssnessssnsoss 158
Ralsin River at Monroe, MiCh,.........cocviriuuerresnnnsissscnsnnscasssasassasnass 153
Tenmile Creek at Toledo, Oh10.......veeervuvennanrsannn
St. Joseph River near Port Wayne, Ind......oeveeesaneuee
Maumee River at Antwerp, Ohio..........
Maumee River near Defiance, Ohio.....
Maumee River at Waterville, Ohio,....
Cedar Creek at Auburn, Ind........ecc.0.
St. Marys River near Fort Wayne, Ind....
Bean Creek at POWEPS, ON10...ceivuiessterssonssnssrsvessssssecnanansasonnos
TLffin River at Stryker, Ohio....cevervesoceeconescnsesreorsosarsssssssoasscnasss 163
Auglaize River near Port Jennings, Ohlo......ccviieieverencincrsacsraonss ereee 164
Auglaize River near Defiance, ON10....c.vvuvureeriirveoccreonsosaosenee ceess 1685
Ottawa Rlver at Allentown, Ohl10.....cvevveererenirrosssonnrascascnannss veee. 166
Blanchard River near Pindlay, Oh1o........co0vevvneens ceee. 187
Town Creek near Van Wert, Oh10.......voiiieresecerinesscesavonessccsososssasesoes 170
Swan Creek at T0led0, Ohl0...u.eeceveeerssereassvrsasanssosasossassnsssssascnsoes 171
Portage River at Woodville, Ohl0...cvuvvecesnnnrrvecscssessconcassssnnes evesees 173
Sandusky River near BucyrusS, Oh10......ceeseanarsvesnvenciocasssssssssans sesss 174
Sandusky River near Upper Sandusky, OhlO.....ccceeeevevensaccacsosnsscoscssssses. 175

teetreeentaanaassesess 154

I R £ ]

Gesessserseaniacessass 157
. £
T R R 1

P T R R 1.1t

eeeee 161
eeee. 162

PR R R




CONTENTS v

Gaging-station records--Continued.

Streams tributary to Lake Erie--Continued
Sandusky River near Mexico, Ohlo...
Sandusky River near Fremont, Ohio
Black River at Elyria, Ohio........... [
Rocky River near Berea, Ohl0.......ccvieeuunes tereses
Cuyahoga River at Hiram Raplds, Ohl0,.....iccveeeenioncnnvcscccassasvcnacsnns . 180
Cuyahoga River at 01d Portage, Ohl0.......iievevveeionranssconesasscsonsasanseoss 182
Cuyahoga River at Independence, Ohl10........cccovevteansvsssvessoresacsscacscsoss 183
Little Cuyahoga River at Mogadore, ONiO.....eseeee--ueeernososocsnsresnsesancsass 184
Little Cuyahoga River at Haseinon Road, Akron, Ohi0.......eeveuensncrrienscanses 185
Springfield Lake Outlet at Akron, Ohl0........ccovvevnceoersansosasssscsssecaseses 186
Chagrin River at Willoughby, Ohl10....cevueereanscroonsannssccsscscsrocssnsaaseees 187
Grand River near North Bristol, Ohio.........cevieevvniaerssonesessssanecnensssss 188
Grand River near Rome, Ohi0.....cviieieeiiisnnverinrereeeeravenssneososoansaanssss 189
Grand River near Madison, ONI0......cieiiiesscessoaersosanssossnerosocsonsosannas 190
Phelps Creek near Windsor, Ohi0......c.civveneenncnnnans
Rock Creek near Rock Creek, Oh1o..viaveriirreieerervoorosassonsonsscsassnssssanesss 192
Mill Creek near Jefferson, Ohio........ivueiivsreveeniivoasseecranocassceenosassa 193
Ashtabula River near Ashtabula, Ohl10.....o..vieereiscnnnessessonenonsscacsnsoness 194
Cattaraugus Creek at Gowanda, N. Y...o.iiiiiiiniinniannrrennseensneencsnonaassass 196
Buffalo Creek at Gardenville, N. Y.....iiiiiiiieinreenrnronrocarennnrsioacseneres 196
Cayuga Creek near Lancaster, N. Y........ii0vvicnnnuanns resececnserensaovaancare 197
Cazenovia Creek at Ebenezer, N. Y....cciviiiuronieeiiannsnssciasonsacecnssnnnsasss 198

Streams tributarﬁ to Nlagara RIVer......eiviiiionsenrsascnoenonsasssncesseasenssess 199
Tonawanda Creek at Batavia, N, Y.....oiiiiiiiiiiiiiiaerniieiiniiririerecronnneaes 199
Little Tonawanda Creek at Linden, N. Y.....

Streams tributary to Lake Ontario............
Genesee River at Scio, N, Y.........cv0vees
Genesee River at Portageville, N. Y......., R (121
Genesee River at St. Helena, N, Y......ooiiiinnrneeiiiocnnnnoscnacnenssrenonneass 203
Genesee River at Jones Bridge, near Mount Morris, N. Y.........
Genesee River at Driving Park Avenue, Rochester, N. ¥Y......cvcvviuenrennennaan
Canaeeraga Creek near Dansville, N. Y........covieecicinencrassnronncencssasasess 206
HoneoXe Creek at Honeoyo Palls, N. Y..........

anadice Lake Outlet near Hemlock, N. Y.....veeveievonecennreorsencnnscsnsvaasens 208
Oatka Creek at Garbutt, N. Y.o...oiviieinnaiiieieineiirensnnenersanersnsasssasness 209
Black Creek at Churchville, N. Y......c0000.. P -4 (1
Oswego River at lock 7, Oswego, N. Y......iiieieiinoinsrocnononsorsansnsssnansnss 211
Fall Creek near Ithaca, N. ¥.. ... .. ceiiiiiiiiiirnsecranassonesrsaenascecannaess 212
Cayuga Inlet near Ithaca, N. ¥.....iioiiiiiiiiiaeniniiiirecnnoossrsecasnnneasosss 213
Canandaigua Leke at Canandalgua, N.Y............. .
Canandaigua Lake Outlet at Chapin, N. Y.......ioiieieeunieennnnensnccannscsannsss 215
Owasco Lake Outlet near Auburn, N. Y............
Onondaga Creek at Syracuse, N. Y.......c0uvenn
East Branch Pish Creek at Taberg, N. Y.......
Limestone Creek at Payetteville, N. Y......
Black River near Boonville, N. Y....cuiuiriiieneronnrossnsescssccnnnsasnnsacnoanss 226
Black River at Watertown, N. Y....... O 114
Black River Canal (flowing south) near Boonville N Yourieonaonenns
Moose River at McKeever, N. Y. ...................f.......«...................... 229
Middle Branch Moose River at 0id Forge, N. Y....
Middle Branch Moose River near McKeever, N.Y..C
Indegendence River at Donnattsburg, N. Ve 232
Stillwater Reservoir near Beaver River, N. ¥Y.....civiuiicoreiencncarsniaornaneseass 233
Beaver River below Stillwater Dam, near Beaver River, N. Y.......
Beaver River at Croghan, N. Y.......vioieiniiioinncernocostassassvonsassassenssess 236
Deer River at Cogenhagen, N Youoreooriannnnnnns tieeiesetescisicsssenssersee 236

Streams tributary to St. Lawrence RIVer.........vevonsesssoccrssssosssoasnsesnsenes 237
East Branch Oswegatchie River at Cranberry Lake, N. Y...eivveveeneconcnccossesess 237
East Branch Oswegatchie River near Oswegatchie, N. Y.......coccn0een eesessnesss 238
Oswegatchie River near Heuvelton, N. Y.... tesesnsacassansecsen
West Branch Oswegatchie River near Harrisville, | D S
Grass River at 1tes, N. Y.....................................
Raquette River at Plercefield, N, Y..........
Raquette River at Raymondville, N. ¥.......
St. Regis River at Brasher Center N. ¥
Salmon River at Chasm Palls, N. Y.....
Chateaugay River near Chateaugay, N. Y.
Richelieu River (Lake Champlain ‘at Rouses Point, N. Y.
Lake Champlain at Burlington, Vt
Great Chazy River at Perry Mills, N.
Saranac River at Plattsburg, N. Y...
West Branch Ausable River near Newman, N. Y
Ausable River'near Augable Forks N.
Black Brook at Black Brook, Y..

East Branch Ausable River at Ausable Forks,
Bouquet River at Willsboro, N. ¥Y.......
Lake George at Rogers Rock, N Y.......
Lake George Outlet at Ticonderoga, N. Y
Poultney River below Fair Haven, Vt....
Otter Creek at Center Rutland, Vt.....
Otter Creek at Middlebury, Vt.. ereessesees 260
East Creek at Rutland, Vt......... seseeesesns 261
Winooski River at Montpelier Vel veserneeass 262
Winooski River near Eseex Junction, Veeeiiiosss eeserecnenss 263
Reeervoire in Winooski River Basin above Hontpelier, Voo, 264
Jall Branch at East Barre, Vb....iiuieeeierinneeiceeeconnsioosasnasancroneenonsss 265

.
.

PR
ooy
<
3

Ceebteeeniaciniaierentatansaneasss 200

P 1) §

sesiseeensacrreresrsnsssarassesss 201

P 1 14

P -2 [}

P 2 ¥ §
P L -

1

O+ !




v CONTENTS

Gaging-statlion records--Continued.
Streams tributary to St. Lawrence River--Continued. Page
North Branch Winooskl River at Wrightsville, Vb.....icivivevisvevcasassvosanasess 266
Dog River at Northfleld Palls, Vt.....ceeecreeeccsnsecsansssascsaranscasoncacnnca 967

Mad River near Moretown, Vt.........ccevevevenencnen 268
Waterbury Reservoir near Waterbury, Vt............. 269
Waterbury River near Waterbury, Vi........oveeecess 270
Lamollle River at Johnson, Vt...... 271
Lamollle River at East Georgla, Vt.....ovivvuen 272
Missisquol River near North Troy, Vt.......... 273
Missisquoi River near Richford, Vt............ 274
Lake Memphremagog at Newport, Vt.......eecen.. 275

Clyde River at Newport, Vt..i.i.iiieiiiesesaaasasssnonnanssnsssnancsssrosascanssss 276
Miscellaneous dlscharge MeaSUreMENtS....cveevveeorecsosrorornassossocassssssassassens O77

L P -1

ILLUSTRATION

Page
Flgure 1. Gaging-station structures: A, Little Wolf River at Royslton, Wis.;
B, Black River near BoonviTle, N. Y...ievvevivunnirurronenerasoraronanens 3

804808



SURFACE WATER SUPPLY OF ST. LAWRENCE RIVER BASIN, 1946

SCOPE OF WORK

This volume is one of a series of 14 reports presenting results of measurements of
stage and flow made on streams, lakes, and reservoirs in the United States during the
water year ending September 30, 1946. The work was begun in 1888 in connection with
special studies relating to irrigation., Measurements of the flow of streams and of the
stage and contents of lakes and reservoirs have been made at about 10,900 gaging stations
in the 48 States and also at many in the Territories of Alaska and Hawall. In July 1946,
5,810 gaging stations, including those in Hawali, were being maintained by the Geological
survey and cooperating organizations. Miscellaneous discharge measurements were made
during the water year at many other points.

In the execution of the work many State and private organizations have cooperated,
either by furnishing data or by assisting in collecting data. Cooperation of the first
kind is acknowledged in connection with the description of each station affected; cooper-
ation of the second kind 18 acknowledged, under the heading "Cooperation," in the intro-
ductory matter that precedes the gaging-station records in each volume. In the present

volume, the section on cooperation of the second kind appears on page 12.

DEFINITION OF TERMS

The units in which stream-flow data are presented in this report and other terms used
herein are defined as follows:

"Second-feet" 1s an abbreviation for "cubic feet per second.” A second-foot 18 the
rate of discharge of a stream whose channel is 1 square foot in cross-sectional area and
whose average velocity 18 1 fcot per second.

"Second-feet per square mile" 18 the average mumber of cubic feet of water flowing per
second from each square mile of area drained, on the assumption that the runoff 1s dis-
tributed uniformly both as regards time and area,

"Runoff in inches" 1s the depth to which an area would be covered 1f all the water
draining from 1t in a given period were uniformly distributed on its surface. It 1s used
for comparing runoff with rainfall, which 1s usually expressed in inches.

An “acre-foot" 1s the quantity of water required to cover an acre to the depth of
1 foot and 18 equivalent to 43,560 cubic feet. The term ie commonly used in connection
with storage for irrigation.

"Second-foot-day” 1s the volume of water represented by a flow of 1 second-foot for 24
hours. It is equivalent to 86,400 cubic feet, 1.983471 acre-feet, or 646,317 gallons and
represents a runoff of 0.0372 inch from 1 square mile,

“Stage-discharge relation" is an abbreviation for the term "relation between gage height
and discharge."

"Control" is a term used to designate a feature downstream from the gage that determines
the stage-discharge relation at the gage. This feature may be a natural eection, a reach
of the channel, or an artificial structure.
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"Contents" 18 a term applied to the volume of water in a reservoir. It 1s computed on

the basis of a level pool and does not include bank storage unless otherwise indicated.

EXPLANATION OF DATA

The base data collected at gaging stations consist of records of stage, measurements of
discharge, and general information used to supplement the records of stage and discharge
measurements in determining the dally flow. The records of stage are obtalned either from
direct readings on a nonrecording gage or from a water-stage recorder that gives a con-
tinuous record of the fluctuations. Measurements of discharge are made with a current
meter by the general methods outlined in standard textbooks on the measurement of river
discharge. Typical structures in use at gaging stations are shown in figure 1,

Rating tables giving the discharge for any stage are prepared from the discharge meas-
urements. The application of the daily mean gage height to those rating tables gives the
daily mean discharge, from which the monthly and the yearly mean discharge are computed.
If the stage-discharge relation is subject to change because of frequent or continual
change in the physical features that form the control, the daily mean discharge is de-
termined by the "shifting-control method,"™ in which correction factors based on individ-
ual discharge measurements and notes by englneers and observers are used in applying the
gage heights to the rating tables. At times the stage-discharge relation for a station
may be temporarily changed by the presence of aquatic growth or debris on the control.
For such times the daily mean discharge 13 computed by what is essentially the "shifting-
control® method, described above.

At some gaging stations the stage-discharge relation is affected by backwater frum
reservoirs, tributary streams, or other.sources, which necessitates the use of the "slope
method,™ in which the slope or fall in a reach of the stresmm is a factor in the determi-
nation of discharge. Information requisite for determining the slope or fall 1s obtained
by means of an auxiliary gage set at some distance from the base gage. At some stations
the stage-discharge relation is affected by changing stage, and for them the rate of
change of etage is used as a factor in the determination of discharge.

At most gaging stations in the northern part of the United States and at some in the
mountainous regions of other parts the stage-discharge relation is affected by ice during
the winter, which makes it impossible to compute the discharge in the usual manner. Dis-
charge for periods of ice effect is computed on the basis of the gage-height record and
occasional winter discharge measurements, consideration being given to the avallable in-
formation on temperature and precipitation, notes by gage observers and engineers, and
comparable records of discharge for stations In the same or nearby basins. For those
stations at which the stage-discharge relation is affected by ice, the days included in
the periods of ice effect either are indicated in the table by symbols referring to a
footnote that states this fact or are given in a general note following the table. The
days on which discharge measurements were made during or between periods of ice effect,
shortly before the first period, or shortly arter the last period are similarly indicated
by a footnote,

For most of the gaging stations on streams in the area covered by this report the data
presented comprise a description of the station, a table showing the daily discharge of
the stream, and a table of monthly and yearly discharge and runoff. Skeleton rating
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ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily on (1) the permanency of the stage-
discharge relation or, 1f the control is unstable, the frequeacy of discharge measurements
and (2) the accuracy of observations of stage, measurements of flow, and interpretation of
records.

The station description gives a statement in regard to the general accuracy of the
records. "Excellent® indicates that, in general, the error in the daily records 1s
believed to be less than 5 percent; "good," less than 10 percent; “falr," less than 15 per-
cent; and "poor," probably more than 15 percent. The records of monthly and yearly mean
discharge and runoff are, in general, more accurate than the dally records.

Yield at some stations as indicated by monthly means may vary widely from natural yleld,
owing to diversion, consumption, regulation by storage, increase or decrease in evaporation
due to artifictal causes, or other factors. For such stations flgures of "second-feet per
square mile" and "runoff in inches® are not published unless storage or diversion records
are included indicating the extent of the regulation or diversion or unless satisfactory
adjustments can be made for changes in contents or reservoirs or for other changes incldent
to use and Control, Evaporation from a reservoir 1s not included in the adjustments for
changes in reservolr contents, unless 1ts incluslon is indicated. Figures of second-feet
per square mile and runoff in inches are also omitted 1f the drainage area includes large
noncontributing areas or 1f the average amual rainfall over the drainage area 1s less
than 20 inches.

Many gaging stations on streams 1in the irrigated areas of the United States are situ-
ated above most of the diversions from those streams, and therefore the discharge recorded
does not show the water supply avallable for further development, as prior appropriations
below the station must first be satisfied.

The table of monthly discharge presents in summary the distribution of the flow past the
station. The table of daily discharge affords opportunity for more detalled studles of the
variation in flow. As further observations in each succeeding year may be expected to
throw new 1ight on data previously published, 1t should be borme in mind that such data are
subject to revision in succeeding water-supply papers.

PUBLICATIONS
The results of stream-flow measurements are now published annually in 14 parts, each
part covering an area whose boundaries colnclde with natural drainage features as indicated
below:

Part 1. North Atlantic slope basins (St. John River to York River).
2. South Atlantic and eastern Gulf of Mexico basins (James River to
Mississippl River).

3. Ohlo River Basin.

4. St. Lawrence River Basin,

5. Hudson Bay and upper Mississippl River Basins.

6. Missouri River Basin.

7. Lower Mississippl River Basin.

8. Western Gulf of Mexlco basins.

9. Colorado River Basin.
10. The Great Basin.

11. Paciflc slope basins in California.
12. Pacific slope basins in Washington and upper Columbia River Basin.
13. Snake River Basin.

14. Pacific slope basins in Oregon and lower Columbia River Basin.
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Water-supply papers and other publications of the Geological Survey containing data on
the water resources of the United States may be obtained or consulted as explained below.

1. Copies may be purchased at nominal cost from the Superintendent of Documents,
Government Printing Office, Washington, D. C., who will, on application, furnish lists
‘giving prices,

2. Sets of the reports may be consulted in the librarles of the principal cities in
the United States.

3. Sets are avallable for consultation in the offices of the water-resources branch of
the Geological Survey as follows:

East of the Misslissippl River:
Albany, N. Y., 528 Federal Bullding.
Asheville, N. C., 220 Post Office Building.
Atlanta, Ga., 410 Grand Theater Building.
Augusta, Maine, Statehouse.
Baton Rouge, La., 124 Geology Bullding, Louisiana State University.
Boston, Mass., 939 Post Office Bullding.
Charleston, W. Va., 408 Union Building.
Charlottesville, va., House G, Dawson Row, University of Virginia,
Chattanooga, Tenn., 442 Post Office Building.
College Park, Md., 105 Engineering Building, University of .Maryland.
Columbia, S. C., 207 Creason Building.
Columbus, Ohio, 404 ineering Experiment Statlion, Ohio State University.
Harrisburg, Pa., 490 Education Building.
Hartford, Conn,, 203 Federal Building.
Indianapolis, Ind., 205 Underwriters Building.
Jackson, Miss., 208 Millsaps Building.
Knoxville, Tenn., 337 Post Office Bullding.
Louisville, Ky., 531 Federal Building,
Madison, Wis., 866 State Office Building.
Montgomery, Ala., 507 Post Office Building.
Morgantown, W. Va., 406 Mineral Industries Building.
New Philadelphia, Ohio, Muskingum Watershed Conservancy District Building.
Ocala, Fla, 304 Post Office Building,
Pittsburgh, Pa., 515 Plaza Bullding.
Raleigh, N. C., 908 Capital Club Building.
St. Paul, Minn., 1427 New Post Office Bullding.
Trenton, N, J., 228 Federal Building,
Urbana, I1l., 14 Post office Annex, Elm Street.
Washington, D. C., Federal Works Agency Building.
Williamsburg, Ky., Kentucky Highway Building.

west of the Mississippi River:
Albuquerque, N. Mex., 723 North Second Street.
Austin, Tex., 302 West Flfteenth Street.
Bismarck, N. Dak., 7 Eltinge Building.
Boise, Idaho, 429 Federal Building.
Denver, Colo., 126 New Customhouse.
Fort Smith, Ark., 6 Post Office Building.
Helena, Mont., 408 Federal Buflding.
Honolulu, Hawaii, 225 Federal Buudin%.
Idaho Falls, Idaho, 204 Federal Building.
Iowa City, Iowa, 508 Hydraulic Laboratory, University of Iowa.
Lincoln, Nebr., 510 Rudge-Guenzel Building.
Los Angeles, Calif. 429-F United States Post Office and Courthouse.
Oklahoma City, Okla., 535 State Capitol.
Pierre, S, Dak., Clty Hall.
Portland, Oreg., 606 Post Office Building.
Rolla, Mo., Ramsey Building.
st. Louls, Mo., 1004 New Federal Bullding.
Salt Lake City, Utah, 303 Federal Bulldling.
San Francisco, Callf,, 702 Appraisers Bullding.
Santa Fe, N. Mex., 204 United States Courthouse.
Tacoma, Wash., 207 Federal Building.
Topeka, Kans., 306 Federal Building.
Tucson, Ariz., 210 Post Office Building.

A 1list of the Geological Survey publications may be obtalned by applying to the
Director, Geological Survey, Washington, D. C.
Prior to publication, records of discharge in provisional form for individual stations

may usually be obtained from the district offices listed above.
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Early records of the flow of streams in the United States are published in the reports
listed below. In many of these reports records for years earlier than those indicated have

been included for some streams.

Stream-flow data for the years 1SS4-1901, in reports of the Geologlcal Survey
(A = Annual Report; B = Bulletin; W = Water-Supply Paper)

Report Character of data Year

10th A, pt. 2 | Descriptive Information only.
1lth A, pt. 2 | Monthly discharge and desoriptive information.e.s:secssrvesv. | 1884 to September 1890.
T2Eh A, Ptoe 2 | coee@Onecenenrosansotosnarornesnsoconsnsensans .... | 1834 to June 30, 1891.

13th A, Dte 3 | eeeel@Onraornsnnes erresrrenan 1884-92.
14th A, pte 2 | MONEhIY ALSCHATEE:tssrerreversrornossssrsoesnsensssrennes 1888-93.
B 131........ | Descriptions, measurements, gage heights, and ratings...... .o | 1893-94.
16th A, pt. 2 | Descriptive information only.

B 140........ | Descriptions, measurements, gage heights, ratings, and 1896.

monthly discharge.

Wlleeoeononn GBEZE NELEHES . v verenrensoncesronssartoncorasseonerssansonsnane 1896.
18th A, pt. 4 | Déscriptions, meusurements, rat&ngs, and monthly discharges.. | 1895-96.
W 15.+eesse.e | Descriptions, measurements, and gage heights of streams 1897,

east of the Mississippl River, and Missouri River and
tributaries above Kansas River.

W16¢...v0v.. | Descriptions, measurements, and gage helghts of streams west 1897.
of the Mississippl River, except Missourl River and tribu-
taries above Kansas River.

19th A, pt. 4| Descriptions, measurements, ratings, and monthly discharge. 1897,

27<ecesesss | Memsurements, ratings, and gage heights of streams east of 1898.
the Mississippl Rlver, and Missourl River and tributaries.
W 28.cesieo.. | Measurements, ratings, and gage heights of streams west of 1s98.
:h;im ssissippi River, except Missourl River and tribu-
& ©8.
20th A, pt. 4| honthly discharges.eeeecseeanss cererasesrecsanns sesessereasss | 1898,
W 35 to 39... | Descriptions, mensurements, gage height.s, and ratings..... 1899.
21st A, pt. 4 | Monthly discharge..... et tebtiereetetrtrenaaransntas .« | 1899.
W 47 to 52... | Descriptions, measurements, gnge heights, and ratings... «es. | 1900.
224 A, pt. 4. | Monthly discharg@.cececeecnccererooneas e 1900.
W 65, 66..... | Descriptions, measurements, gage heights, and ratingssessr.e. | 1901,

W 75c.0causs | Monthly A18ChArEe.secveessrevararerssassescsacasenscnsnaassss | 1901,

Papers on surface water supply containing records from 1899 to date, grouped by years
and dralnage basins, are listed by number on page 8. The data for any particular gaging
station will, in general, be found in the reports covering the years during which the
station was maintained. For example, the data for 1910 to 1920 for any station in the
area covered by part 3 are published in Water-Supply Papers 283, 303, 323, 353, 403, 433,
453, 473, and 503, which contain records for the Ohio River Basin for those years.

The records at most of the statlons discussed in these reports extend over a series of
years, Miscellaneous measurements at many points other than regular gaging stations have
been made each year and are published under "Miscellaneous discharge measurements" at the
end of each report, the streams and points of measurement listed appearing 1n the same
relative order as the streams and gaging stations in the body of the report. An index of
the records obtained prior to 1904 has been published in Water-Supply Paper 119.

Each of the reports on surface water supply for the year 1939, issued as Water-Supply
Papers 871 to 884 (see table on p. 8), contains, for the area covered by that report, a
summary of yearly discharge at gaging stations at which 10 or more complete years of
record have been collected. These summaries are avallable also as separate reprints,
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PUBLICATIONS 9

Reports have been published that are compilations of records for various areas, usually
a single State or drainage basin. These reports contain records previously published
(some of which have been revised), as well as some records not contained in the annual
series of water-supply papers. The following table gives the numbers and titles of these

reports, arranged alphabetically, some by States and some by drainage basins.
Reports containing compilations of records of discharge by States and drainage basins

Report Period Nabe;s::gply
STATE
Alabama, Water powers of, with an appendix on stream measurements in 1895-1903 107
Mississippl.
Celifornia, Water resources of, part 1, Stresm measurements in Sacra~ 1887~1912 298
mento River Basin.
Californis, Water resources of, part 2, Stream megsurements in San 1878-1912 209
Joaguin River Basin.
California, Water resources of, part 3, Stream measurements in the Great | 1891-1912 300
Basin and Pacific Coast river basins.
California, southern, Surface water supply of Pacific slope Ofceecorvecss 1890-1918 447
California, Surface water supply of Sacramento River Basin..... vesee | 1895-1927 597-E
California, Surface water supply of San Joaquin River Basih....c.ecesses. 1895-1827 636~D
California, southern, Surface water supply of Pacific slope basins in... 1894-1927 636-B
California, Surface water supply of minor San Francisco Bay, northern 1895-1927 637-A
Paclflc, and Great basins in.
Colorado, Water resources Of....ccesseeseesrsscsssstrcrssssssacssscassoss | 1884=1900 74
Georgia, -Water resources ofceccoccos 1895-1905 197
Massachusetts, Surface waters of... 1845-1915 415
Nebraska, Surface water supply of. cemess 1894-1906 230
Oregon, Surface water supply ofcccccesiorccncsnnes 1878-1910 370
Texas, Summary of records of surface waters of.... 1898-1937 850
Vermont, Surface waters of.ccscececosss 1875-1916 424
on, Summary of hydrometric data in... 1878~1919 492
Washington, Summary of records of surface wat 1919-35 870
Wisconsin, northern, Water power of:es.eceeec.es 1895-1905 156
» Surface waters of, and their utillzation. 1894-1921 469
DRAINAGE BASIN
Colorado River (Ariz., Colo., N. Mex., Utah, Wyo.) and its utilization.. | 1888-1914 395
Colorado River, upper (Colo., Utah), and 1ts utilization.secevevevoenass 1897-1927 617
Cclorado River Basin (Ariz., Calif., Colo., Utah, Wyo.), Surface waters 1891-1938 918
at base statlons in.
Colorado River Basin (Ariz., Calif., Nev., N. Mex., Utah), Surface waters| 1868-1938 1049
at gtations on tributarieg in lower.
Columbla River Basin, upper (Mont., Idaho), Surface waters of..... . | 1898-1938 916
Great Salt Lake Basin, Wator powers Of..ccccessessssecraccesroccans . | 1sse-1920 517
Green River (Colo., Utah, Wyc.) and 1ts Ut111ZatAon.cesecessrsecsooasses | 1894-1926 618
Kennebec River Basin (Malne), Water resources o0f.....oceeseescscrsscesss | 1890-1806 198
Milk River. See St. Mary and Milk RIVersS...cc.eececrocrcccosssorcracres
Missouri and 3F. Mary River Basins (Mont.), Surface waters of........... | 1881-1938 917
New-Kanawha River Basin (N. C., Va., W. Va.), Surface water supply of 1805-1920 536
Penobscot River Basin (Malne), Water resouraes of....esscsecescrossns 1904-92 279
Potomac River Basin (D. Cu, Mde, We VBe)eeeeesecosnveassanssasacsceoacns | 1585-1906 182
Rio Grande Basin (Colo., N. Mex., Tex.), Water rescurces of.. 1868-1913 358
St. Mary gnd Milc Fivers (Moot., Canada}, Water supply of.....e......... | 1898=1917 491
8t. Mary River. See St. Mary and Milk Rivers; Missouri and St. Mary
River Basin.
Sevier Lake Basin (Utah), Utilization of surface water resources of..... | 1889-1937 920
Snsquehanna River Basin (Pa., MA.), Hydrography Of..cieseecseoceessvones 1890-1904 109

Records of discharge have been published also in State reports. Some of these are
not contalned in the publications of the Geological Survey or are revisions of records
previously published in its water-supply papers. The following table contains a list of

these reports.
State reports containing compilations of records of discharge

State Period Report Issued by
bama .. +«0s00 | 1895-1915 | Bull. 17, Water ers of Alabama .| Geological Survey of Alabama.
Ahaneas.ooii 150e 1008 Stream-gaging ROpEs Lasos.sesasnaressvsess| Arkansas Geological Survey.
Coloradc.s..+. | 1881-1935 [ Water resources of Colorado, Appendix 2, State Plamning Commission,
Data on stream-gaging stations of Water Conservation Board,
Colorado.l State engineer.
PO:eesseses | 18811938 | Water resources of Colorades, Appendix 3, .

vols. 1 and 2, Stream-flow data of
Golorado.

Connecticut... | 19001927 | Bull. 44, Water resources of Connecticut..| State Geologlcal and Natural
History Survey.

DOvevsscaes | 1012233 5th blennial reportz.....................- State Water Commilssion.
1895-1906 | Bull. 16, Water powers of Georgia Gecloglcal Survey of Georgla.
190718 Bull. 38, Water powers of Georgia Do.

1908-11 Water resources of Illinois..... Rivers and Lakes Commission.
1900-1934 | Stream-flow data of I1linoisse.cvsesseess-| Division of Waterweys.
1923-27 Pub. 72, Surface water suppli of Indians..| Department of Conservation.
1927-30 Pub. 115, Surface water supply of Indlana. Do.

1873-1032 | Stream=-flow records 0f IOWB.sscs-sessessss | State Planning ?oax-d-
1873-1940 | Water-Supply Bull. 1, Summaries of yearly | Iowa Geological® Survey.

and flocd flow relating to Iowa streams.
DOsveavsenss | 1941-42 Water-Supply Bull. 2, Surface water Do.
resources of Iowa.

1 Contains records of yearly discharge only.
2 Contalns reoords of monthly dlscharge in second-feet per square mille.

804808 O - 48 - 2
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State reports containing compilations ~f records of discharge--Continued
State Period Report Issued by
Kansas.e.sooo | 1895-1919 | Surface waters of KAnsas.cscsesssasscors.o | Kansas Water Commission.
Do.. 1919=-24 sees@0ccnccnceassnasrsonsessasnnsasee Do.
DOcvenesses | 1024=28 Report of Division of Water Resources.....| State Board of Agriculture.
DOseecases | 292835 Stream=flow data of KANSES..cvesccascrrccs Do.
Doeesesees | 1935-39 Do.
EKentucky....». | 1910=-20 Surface waters of Kentucky.«sce.ss.cesse.s | Kentucky Geological Survey.
Iouisians.... | 190338 oeg‘.uaull. 16, Surfsce water supply of Department of Conservation.
siana.
Maine........ | 18871920 | 25t annual report2.....c.cc0vesecvncscsess | Malne Water Power Commission.
Marylande...s | 1920=37 Flow data and draft storage curves for State Plamming Commission and
major streams in land . Water Resources Cormission.
DOcesessss | 18921945 | Bull. 1, Summary of records of surface Department of Geology, Mines,
waterz of Maryland and the Potomac and Water Resources.
River Basin.
Minnesota.... | 1909-12 wlt::-rowurcu investigation of Minme- State Drainage Commission.
sota.
Missourf..... | 1867-1926 | Vol. 20, 24 series, Water rescurces of Missourl Bureau of Geology and
Missouri. Mines.
DOeverrecs | 192739 Vol. 28, 24 series, Surface waters of Missouril Geological Survey and
Missouri. Water Rescurces.
Montana......| 18891911 | 5th biennial report..cceccvcerssssssireses | Office of the State Engineer.
Dosssseess | 1881-1938 | Special Rept. 10, vols. 1-4, Water re- Montana Agricultural Experi-
sources cf Montana. ment Station.
Hebraska..... | 1894=1914 | 1st hydrographic report...cesessececssese. | Bureau of Water Power, Irri-
gation, and Drainsge.
Doseesoess | 2024=28 | 2d hydrographic reports..ceceeeiiecracsace Do.
HRow re | 1889-1922 | Annual and statisticel report, vol. 122...| public Service Commtssion.
Hew Jorsey...| 1892-1928 | Bull. 33, Surface water supply of New Department of Conservation and
Jersey. Development .
DOscoscses | 1928-34 Spich} Rept. 5, Surfaee water supply of State Water Policy Commission.
oW Jersey.
Dossecacesr | 1934=40 ap:u.} Ro;z- 9, Surfaoe water supply of Do
lew Jerseye.
Hew Mexico... | 1888-1925 | Surface water supply of New Mexioo«..s.s..] Office of the State Engineer.
¥orth Caro- 1889-1923 | Bull. 34, Discharge_records cf North Department of Conservation and
lina. Carolina streams.> Development .
DOseceesss | 1889-1858 | Bull. 39, Discharge records of North Do.
Carolina streams.?
Do........ | 1866-1945 | Hydrologic Data on the Neuse River Basin. Do.
Dosieer.n. | 1820-1945 Hyggoi:gie Data on the Cape Fear River Do.
8 -
Rorth Dakota. | 1919-21 Report to Governor of North Dakota on State chief engineer.
flood control.
1882-1638 | Surface water in North Dakota.... State Planning Board.
1882-1944 | Supplement B, 4th biennial report. st;::n;ut:r Conservation
sslon.
1898-1921 | Bull. 73, Ohio stream flow, Part 1.......| Engineering Experiment Station,
Do........| 1898-1944 | Bull. 127, Chio stream flow, Part 2....... Do.
Ohio State University.
DOsreveees | 100239 Bull. 200, Compilation of stream=-flow Department of Agriculture,
records of Ohio. Division of Comservation
and Natural Resources.
DOsevesoes | 1898-1939 | Bull. 111, Ohio stream-drainage areas and | Enginesring Experiment Statiom,
flow=duration tabled. Ohlo State University.
Oregon....... | 1878=1914 Bufou- 4, Water resources of the State of Office of the State Engineer.
on.
DOcecovens | 19014=24 Bn%i?g'l, Water resources of the State of Dos
egOn «
DOcssseoss | 1924a30 Bull. 8, Water resources of the State of Do.
regon.
DOcvecenes | 1930-36 h%:!l'e 9, Water resources of the State of Do.
Pennsylvania. | 1890-1911 Raporgm;r the Water Supply Commission of Water Supply Commission of
Pennaylvania. Pennsylvania.
DOcveveces | 1928-32 Stream-flow r ds of P ¥ &-sceeos | Department of Forests and
Waters.
1929-41 Tth annual reportescescscsssscscsses + | Department of Public Works.
1874-1824 | Bull. 34, Water resources of 'rgnneuss «+ | Department of Bducation.
1920-30 Bull. 40, Surface waters of Tennessee' . Dos
1889-1905 | 5th biennlel reporteccserscescssssccnscsss| 0ffice of the State Engineer.
1906=10 .
1911-16 Do.
1895-1927 ginia Virginia Geological Survey.
ereeseee | 19R7=42 Bull. 4, Surface water supply of Virginia | Virginia Conservation Com-
go::n:c, Rappshannock, and York River mission.
sinsj.
DOsvsseare | 192742 Bull. 5, Surface water supply of Virginia Do.
(Jemes River Basin).
DOssseaces | 1927=42 Bull. 8, Surface water supplg.cr Virginia Do.
(Roanoke and Chowan River Basins).
DOsvecocss | 192742 Bull. 7, Surface water supply of Virginia Do.
New, Tennessee, and Big Sandy River
Basins).
Washington... | 1878-1933 [ Bull. 5, Monthly and yearly summaries of Department of Conservation and
ometric data. Development .
Wisconsin.... | 1888-1914 | 1st report of Railroad Commission of Wis= | Rallroad Commission of Wis-
consin to Legislature on water powers. consin.
DOcersasss | 21914-23 2d report of Railroad Commiasion of Wis- Do.
consin to Legislature on weter powers.
2 Contains records of monthly discharge In second-feet per square mile.

3 Contains
4 Contains
discharge.

records cf weekly discharge.
records of maximum and minimum daily, weekly, and monthly discharge and yearly mean

Hote.~ In addition to the records contained in the reports listed above, the following States

have Issued annual or biennial reports in which are contained records of discharge:
Colorado, Commecticut, Idaho, Indiana, Kansas, Maine, Missouri, Montana Nebraska,
New York (also New York City Board of Water Supply and city of Rochester), North Dekcta, Oregon,
Pennsylvania, Rhode Island, Washington, and Wyoming.

California,
evada, New Mexico,
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The reports listed in the foregoing tables contain the customary records of discharge
collectéd during the systematic operation of gaging stations. Detailed information on
the stage and discharge of many streams during major floods has been included in special
reports on these floods published by the Geelogical Survey. The more recent of these
gpecial reports also contain other pertinent hydrologic informstion and analyses and
compilations of data relating to earlier noteworthy floods. The following list gives the

numbers and titles of these reports:

Water-Supply
Paper Title
88 The Passaic flood of 1902.
92 The Passaic flood of 1903.
96 Destructive floods in the United States in 1903.
147 Destructive floods in the United States 1n 1904.
162 Destructive floods in the United States in 1905,
334 The Ohio Valley flood of March-April 1913.
426 Southern California floods of January 1916.
487 The Arkansas River flood of June 3-5, 1921.
488 The floods in central Texas in September 1921.
520-G Some floods in the Rocky Mountain region.
636-C The New England flood of November 1927.
771 Floods in the United States, magnitude and frequency.
773-E The New York State flood of Julg 1935.
796-B Flood on Republican and Kansas Rivers, May and June 1935.
796-~C Flood in La Canada Valley, Calif., January 1, 1934.
796-G Major Texas floods of 1935.
798 The floods of March 1936, part 1, New England .rivers.
799 The floods of March 1936, part 2, Hudson River to Susquehanna River region.
800 The floods of March 1936, part 3, Potomac, James, and upper Ohio Rivers.
816 Major Texas floods of 1936.
836-A Stages and flood discharges of the Connecrticut River at Hartford, Conn.
838 Floods of Ohio and Mississippi Rivers, January-February, 1937.
842 Floods in Canadian and Pecos River Basins of New Mexico, May and June 1937.
843 Floods of December 1937 in northern California,
844 Floods of March 1938 in southern California.
847 Maximum discharges af stream-measurement stations through September 1938.
867 Hurricane floods of September 1938.
869 Flood of August 1935 in Muskingum River Basin, Ohio.
914 Texas floods of 1938 and 1939.
966 Minor floods of 1938 in North Atlantic States.
967-A Floods of September 1939 in Colorado River Basin below Boulder Dam.
967-B Flocd of July 5, 1939, in eastern Kentucky.
967-C Flood of August 21, 1939, in town of Baldwin, Maine.
994 Cloudburst floods in Utah, 1850 to 1938.
9297 Floods in Colprado.
1046 Texas floods of 1940.

RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY
The following table contains a list of gaging stations for the area covered by this
report at which records of discharge were collected during the water year October 1945 to
September 1946 by agencies other than the Geological Survey. The records for these sta-

tions are not contained in publications of the Geological Survey.

Records of discharge collected by agencies other than the Geological Survey

Stream Location Period Collected by
Cayuga Lake Outlet..... Lock 1 (Mud lock), N. ¥.......| 1926-46 St:§§ Depaﬁbl(;nr, of Public Works,
any, N. Y.
Clyde River...... Clyde, N. Y......o .| 1924-46 Do.
Indian River........... | Theresa, N. Y.......... vevo.| 1934-46 | Central New York Power Corporation,
Syracuse, N. Y.
New York Barge Canalt.. | Brewerton, N. Y....ccnvevoe..| 1925-46 St:(lzg Depaitm;nt of Public Works,
. any, N. Y.
Oneida River........... Caughdenoy, N. Y........... v..| 1929-46 | Oswego River Watershed Corpora-
tion, Fulton, N. Y.
Oswegatchie River, East | Browns Falls, N. Y............| 1934-46 | Central New York Power Corpora-
‘Branch. tion, Syracuse, N. Y.
Oswego River. Lower Dam, Fulton, N. Y.......| 1928-46 | Oswego River Watershed Corpora-
tion, Pulton, N. Y.
DOuvevncsnans .. | High Dam, Oswego, N. Y..... ++. | 1940-46 | Central New York Power Corpora-
tion, Syracuse, N. Y.
Raquette River......... |Colton, N. You..eueruasnn vee.. | 1934~46 Do.
8t. Regis River, West Parishville, N. ¥Y........ seves | 193448 Do.
Branch.
Salmon River........... Bennetts Bridge, near Altmar, 1934-46 Do.
N. Y.
Saranac River.......... |Kents Falls, N. Y............. | 1934-46 Sy:ben Properties, Inc., New York,
Seneca River........... Baldwinsville, N. Y.......... . | 1928-46 | Oswego River Watershed Corpora-
tion, Fulton, N. Y.
DOivverssnaessssess | Jacks Reef, near Baldwins-~ 1933-46 | State Department of Public Works,
ville, N. Y. Albany, N. Y.

* Diversion around station on Oneida River at Caughdenoy, N. Y.

Note.- Records for the stations given in the above table are unpublished but are available at the
office of the organization by which the station was operated. In addition to the records listed in
the above table, the Soil Conservation Service of the U. S. Department of Agriculture (beginning in
1940) has collected records of runoff from 3 areas of less than 5 acres each near East Lansing, Mich.
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COOPERATION

The work 1n the several States was done under cooperative agreements with the organiza-
tions listed below.

Illinois: State Department of Public Works and Bulldings, W. A. Rosenfield,
director, through Division of Waterways, T. B. Casey, chlef englneer.

Indlana: State Department of Conservation, Milton Matter, director, succeeded by
J. H. Nigh, through Division of Water Resources, C. H. Bechert, director; State
Highway Commission, J. H. Lauer, chairman, and C. E. Vogelgesang, chlef engineer,
Construction; State Board of Health, Dr. L. E. Burney, commlssioner, and B. A. Poole,
director, Bureau of Sanitary Engineering; and clty of Fort Wayne Filtration Plant,
L. R. Matthews, superintendent.

Michigan: State Department of Conservation, P. J. Hoffmaster, director, through
Geological Survey Division, Dr. R. A. Smith, State geologilst, succeeded by G. E.
Eddy; Fish Division, F. A. Westerman, head, Game Division, H. D. Ruhl, head, and
Parks Division, A. C. Elmer, head; State Stream Control Commission, M. P. Adams,
executive secretary-engineer; and State Highway Department, C. M. Ziegler,
commissioner.

Minnesota: State Department of Conservation, Divislon of Water Res;)urces and
Engineering, W. S. Olson, director; and Minneséta State Iron Range Resources and
Rehabilitation Commission, R. E, Wilson, commissioner.

New York: State Department.; of Conservation, P. B, Duryea, comnissioner; State
Department of Public Works, C. Y. Sells, superintendent; Board of Black River
Regulating District, E. S. Cullings, chief engineer; Commission for the Improvement
of Oswegatchie River and the Hydraullc Power Thereon, C. H. Lord, chairman; Water
Department, clty of Auburn, G. F. Train, city manager; and Department of Public
Works, village of Lancaster, H. J. Huber, superintendent.

Ohio: State Cooperative Topographic Survey, P. L. Runkle, Inspector-director;
and State Water Supply Board, C. E. MacQuigg, chairman.

Vermont: State Development Commission, W. H. Smith, chalrman.

Wisconsin: Public Service Commission of Wisconsin, G. P Steinmetz, chief
engineer.

Financial assistance was furnished by the Corps of Engineers, United States Army, in
the operation of 49 gaging stations, of which 9 were in Michigan, 1 in Indiana, 14 in
New York, 14 in Ohio, 5 in Vermont, and 6 in Wisconsin.

Financial assistance was furnished also by the Fish and Wildlife Service, United States
Department of the Interior, and by the United States Department of State.

Full cooperation exists between the Geological Survey, United States Department of the
Interior, and the Dominion Water and Power Bureau, Department of Mines and Resources,
Canada. On waters adjacent to the international boundary certain stations are maintained
Jointly by the United States and Canada under the terms of the Boundary Waters Treaty of
1909, and others are maintained under a subsequent agreement between the two Governments.
The records from all these stations are obtained in such a manner as to be equally ac-
ceptable and available in both countries. These stations are designated international

gaging stations.
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Assistance -in collecting records was rendered by the following organizations:

Michlgan: Presque Isle County Board of Supervisors; cities of Allegan, Battle
Creek, Niles, and Sa'ginaw; Alpena Power Co.; Copper District Power Co.; Dow
Chemical Co.; Michigan Gas & Electric Co.; Michigan Public Service Co.; and
Wisconsin Michigan Power Co.

New York: City of Syracuse, N. F, Pitts, Jr., city engineer; Cornell Universi-
ty; Central New York Power Corporation; International Paper Co.; New York & Pennsyl-
vania Co.; New York State Electric & Gas Corporation; Imperial Paper & Color Corpo-
ration; and Deer River Power Co.

Wisconsin: Wisconsin Public Service Corporation; Wisconsin Michigan Power Co.;

and Lake Superior District Power Co.
DIVISION OF WORK

The stream-gaging work was conducted by the water resources branch of the Geological
Survey, Glenn L. Parker, chief hydraulic engineer (until Feb. 12, 1946} succeeded by
Carl G. Paulsen, and Joseph V. B. Wells, chief of the division of surface water since
Sept. 17, 1946. The data for the stations in the several States were collected and pre-
pared for publication under the supervision of district engineers as follows: In Illinois,
J. H. Morgan; in Indiana and Michigan, D. M. Corbett; in Minnesota, P. R. Speer; in New
York, A. W. Harrington; in Ohio, Tate Dalrymple (acting, until Sept. 9, 1946) succeeded by
0. H. Jeffers (acting); in Vermont, H. B. Kinnison; in Wisconsin, F. C. Christopherson.

The records were reviewed and the manuscript prepared for publicatlon under the direc-
tion of B. J. Peterson, hydraulic engineer in charge, and F. J. Flynn, assoclate engineer,

section of reports.
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ST. LAWRENCE RIVER MAIN STEM
Niagara River at Buffalo, N. Y.

Location.- Lat. 42°52'40", long. 78°53'25", at head of Niagara River at Buffalo. Flow
—¢omputed by means of several U. S Lake Survey gages on river.

Drainage area.- 263,500 square miles.

Records available.- January 1905 to September 1946 (prior to October 1935, monthly dis-
Tge only).

Average discharge.- 42 years {October 1904 to September 1946), 192,000 second-feet (not
TncTuding diversions from Lakes Michigan and Erie).

Extremes.- Maximum daily discharge during year, 252,000 second-feet Nov. 22; minimum
daily, 180,000 second-feet Jan. 20, 23.
1905-46; Maximum monthly mean discharge, 242,000 second-feet May 1929;. minimum
monthly, 117,000 second-feet February 1936.

Remarks.- Records dc not include flow diverted from Lake Michigan: by Chicago Sanitary &
D Canal and from Lake Erie by Welland Canal in Ontario, and Black Rock and New York

State Barge (old Erie) Canals at Buffalo. Dally discharge of Niagara River computed
from gage helght at Buffalo and fall from Buffalo to Black Rock. As this reach is
occasionally partly blocked by ice, all winter flows have been compared with daily
flows computed from the Canadian gage at Morrison Street, corrected for diversion
through Queenston power plant. The latter figures have been used whenever comparison
indlcated obstruction by ice in upper river. .

Cooperation.- Records of daily discharge furnished by Corps of Engineers, War Department.

Discharge, in thousands of second-feet, water year October 1945 to September 1946

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Avg. Sept.
1 221 208 204 211 206 188 194 203 203 228 211 218
2 245 207 208 208 211 193 211 203 210 228 212 204
3 218 22l 213 208 190 182 203 182 217 221 215 208
4 221 215 204 203 182 183 222 198 217 221 218 201
5 223 215 201 201 ls8 187 218 215 217 222 216 204
[-] 220 211 201 207 200 190 209 210 218 224 215 207
7 222 212 214 203 213 ig2 203 208 215 223 216 205
8 228 212 207 186 191 187 202 208 223 225 216 199
9 221 221 228 208 196 218 210 211 215 221 216 204

10 218 211 214 212 187 193 204 204 213 221 233 218

11 224 203 212 204 130 195 198 208 222 228 217 208

12 234 210 208 228 192 1986 2 207 217 224 213 194

13 221 221 205 232 ig2 196 « 208 204 215 225 213 194

14 214 210 218 214 214 196 203 205 210 227 210 200

15 227 223 235 205 207 192 214 205 214 209 213 202

16 227 220 250 204 192 188 207 208 216 217 215 202

17 222 220 233 214 195 194 205 198 220 218 214 203

18 217 217 207 218 187 193 212 208 220 220 210 202

19 226 208 187 201 184 199 208 210 e2l2 223 228 201

20 220 208 215 180 200 202 207 209 223 222 218 202

21 213 201 209 208 190 203 202 218 228 2z2 213 203

22 214 252 199 196 198 203 205 211 227 222 210 200

23 192 218 196 180 188 195 207 208 224 225 210 202

24 208 233 180 187 193 200 206 210 2286 225 208 207

25 eis 207 201 207 180 204 205 212 223 220 210 208

26 243 204 241 205 184 199 205 2086 224 222 209 203

E14 217 202 203 195 185 204 209 208 222 217 210 198

28 212 200 200 185 1s0 201 207 208 225 220 214 202

29 220 192 201 180 - 201 205 211 222 221 208 203

30 209 202 208 186 - 192 205 213 223 216 210 197

31 223 - 208 225 - 190 - 210 - 209 218 -

Thousands Thousands of second-feet Per Runoff in
Month o caana-| Meximum | Mintmm| Mean wilet | inohes
October...........ooiviniinninnen 6,838 245 192 221 0.838 0.97
November . 192 213 .808 .90
187 210 797 .92
137 208 .789 10.71
180 204 <774 88
182 194 +736 77
187 198 J744 86
194 206 .782 87
182 207 786 .91
203 219 .831 .93
209 221 .838 87
208 214 .812 94
6,098 184 203 .770 .86
Water year 1945-46 ............ 76,343 252 180 209 .793 10.78

1+ Expreased 1n second-feet.
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St. Lawrence Rlver at Ogdensburg, N. Y.

Location.- Lat. 44°41'55", long. 75°30'15". Flow computed by means of several U. S. Lake
urvey gages on river.

Drainage area.- Above Ogdensburg, 298,100 square miles.

Records avallable,- January 1919 to September 1946 (prior to October 1935, monthly
charge only).

Avers_zg discharge.- 28 years (October 1918 to September 1946), 223,000 second-feet (does
not Include diversion from Lake Michigan).

Extremes.- Maximum daily discharge during year, 279,000 second-feet Oct. 2; minimum
dally, 221,000 second-feet Feb. 28.
1919-46: Maximum monthly mean dischgrge, 295,000 second-feet June 1943; minimum
monthly, 152,000 second-feet Pebruary 1936.

Remarks.- Records do not include flow diverted from Lake Michigan by Chicago Sanltary
. p Canal. Water dlverted from Lake Erie and Niagara River by Black Rock and New
York State Barge (old Erle) Canals, except that lost by seepage and evaporation, 18
discharged into Lake Ontario at Oswego and at several points between Nlagara River and
Irondequolt Bay.

Cobgeration.«- Records of daily discharge furnished by Corps of Engineers, War Department.

Discharge, 1n thousands of second-feet, water year October 1945 to September 1946

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr, May June July Aug. Sept.
1 2865 264 260 268 260 226 260 259 254 264 250 253
2 279 270 265 264 258 234 271 257 260 263 252 247
3 287 268 268 266 249 242 264 255 263 262 254 248
4 272 267 265 264 248 240 269 255 263 264 256 245
5 273 266 266 264 248 244 271 261 263 262 256 244
[ 269 264 260 266 250 243 268 263 264 265 254 247
T 270 265 267 266 257 256 266 258 261 259 254 243
8 272 267 269 263 253 257 263 260 265 259 255 238
9 269 271 272 263 256 265 267 263 265 260 255 241

10 268 268 273 272 253 257 265 259 264 258 261 245

11 269 262 269 266 254 260 263 259 265 260 255 248

12 278 264 268 270 252 261 262 260 265 262 252 238

269 271 266 271 252 264 264 260 262 261 252 238

14 268 265 266 257 257 264 263 257 259 264 251 241
15 274 267 278 259 243 262 270 257 260 256 251 241
16 271 264 277 262 234 263 265 256 261 258 254 243
17 271 264 270 265 248 261 264 254 263 259 241 242
18 270 267 270 262 243 261 270 266 258 259 245 241
19 271 264 258 263 246 264 263 265 262 260 254 240
20 276 263 263 258 250 267 264 258 260 257 256 239
21 269 257 263 262 243 268 262 265 287 257 251 240
22 269 270 262 264 235 268 261 266 265 256 249 240
23 260 268 264 262 239 266 262 262 264 259 250 . 239
24 257 271 261 261 243 265 262 262 265 262 250 245
25 266 265 259 262 245 268 260 265 262 260 249 243
26 271 264 274 263 240 268 256 260 263 258 247 241
27 270 260 268 262 228 272 261 255 263 258 247 239
28 264 253 263 262 221 270 264 254 262 257 250 241
20 271 240 266 256 - 265 261 261 262 260 246 242
30 264 244 264 252 - 258 261 264 262 255 247 235
31 276 - 267 261 - 260 - 249 - 250 250 -

Water year 1945-48 ............ 94,542 279 221 259 .869 11.79
+ Expressed in second-feet.
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Pigeon River at Middle Falls, below International Bridge, Minn.
(International gaging station)

Location.- Water-stage recorder, lat. 48°00'44", long.189°36'58“, in NE} sec. 24, T. 64
T R. 6 E., 400 feet upstream from Middle Falls, 33 miles upstream from mouth, and

5‘% miles downstream from International Bridge. Datum of gage is 789.58 feet above
mean sea level, datum of 1929.

Drainage area.- 600 square miles at present site.

Records avallavble.- October 1§40 to September 1946. April 1924 to September 1940 at site

—at International Bridge, 52 miles upstream, published as Pigeon River at International
Bridge, October 1923 to September 1932 in House Document 92, 73d Congress, lst
sesslon. June 1921 to September 1946 in reports of Dominion Water and Power Bureau
Department of Mines and Resources, Canada.

Average discharge.- 23 years (1923-46), 483 second-feet.

Extremes, - Maximum dally discharge during year, 2,600 second-feet Mar. 28; maximum gage

— helgnt recorded, 6.36 feet Mar. 26 (backwater from ice); minimum discharge, 27 second-
feet Nov. 4 (gage height, -0.08 foot).

1923-46: Maximum discharge observed, 11,000 second-feet May 5, 1934 (gage height,

7.6 feet, site and datum then in use), from rating curve extended above 7,000 second-
feet; minimum, that of Nov. 4, 1945,

Remarks.- Records good except those for periods of ice effect, shifting control, or no

T gage-helght record, which are fair.

Cooperation.- This station is one of the international gaging stations maintained by the

—United States under agreement with Canada.

"Rating tables, water year 1945-46, except period of ice effect or shifting control
{gage height, in feet, snd discharge, in second-feet)

Oct. 1 to May 29 May 30 to Sept. 30
0.2 42 1.2 188 3.0 780 0.3 50 1.0 152 1.8 379 3.0 820
3 50 1.5 274 4.0 1,300 .4 59 1.2 200 2.0 423 3.5 1,070
.6 8l 2.0 422 5.0 2,010 6 81 1.4 257 2.3 53§ 4.0 1,370
.8 132 2.5 585 5.7 2,620 .8 113 1.6 317 2.6 642 ¢.7 1,880
Discharge, in seccnd-feet, water year Octcber 1945 to September 1946
Oct. Nev. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

1 73 66 95 50 75 |*n1,120 845| 1,720 347 88 53
2 71 69 90 60 80§ 1,040 780 1,580 302 88 52
3 68 59 85 70 74 90| 1,020 720 | 1,480 266 88 51
4 68 37 90 85 85 740 660 | 1,340 242 86 64
s 66 67 95 95 85 820 660) 1, 230 82- 697
[] 66 *g9 110 90 85 870 760| 1,160 211 80 945
7 64 69 95 90 85 800 760 1,070 203 79 589
8 65 69 80 90 70 80 720 700| 1,020 203 79 427
9 63 67 75 85 75 640 740 945 326 88 357
10 61 49 70 85 75 585 760 870 369 92 491
11 61 a7 65 80 85 568 760 820 360 90 507
12 59 88 75 *80 120 602 800 720 347 84 398
13 58 95 85 70 68 140 800 740 338 539 80 523
14 57 110 80 60 160| 1,180 680 208 572 79 589
15 5¢ 120 *75 44 180( 1,390 660 198 539 74 s56
6 sS4 136 65 48 200 1,270 640 200 507 65 507
17 54 120 50 50 240( 1,100 585 203 475 60 475
18 54 100 42 50 74 280( 1,120 550 195 475 80 443
19 90 40 50 340( 1,150 534 188 556 80 411
20 56 90 38 50 420 1,100 534 185 507 81 459
21 60 80 38 50 500 995 640 200 459 75 491
22 59 75 38 65 600 995 680 222 427 66 475
54 80 38 80 800 1,070 680 218 353 61 680
24 54 85 10 80 1,100 1,070 970 214 305 57 745
25 57 90 2 7slp 72| %1,200 s70| 1,120 28¢ 281 54 770
26 60 95 42 1,400 2930 970 556 260 53 606
27 61 100 42 1,800 £895 820 556 168 53 837
28 62 101 42 70 *nes| £2,600| =200 740 415 106 53| 1,250
29 62 98 42 -| a2,s20 895 680 491 92 52 945
30 61 95 42 -| 2,440 870| 1,580 427 90 52 680

31 63 - 42 -| £1,680 - 1,880 - a7 53 -
Month rs:g “dd'l 3 Maximum Minimum Mean Pe r-ﬁ:'“ R“g:’g”m
1,880 73 54 60.6 0,101 0.12
2,556 136 37 85.2 142 .16
1,948 110 38 62.8 .105 12
" 1es,338| 5,700 37 502 .837 11.37
" 2182 95 . 69.4 116 13
1,999 - - 71.4 .118 .12
19,600 2,600 75 633 1.06 1.21
28,225 1,390 568 941 1.57 1.75
24,628 1,880 534 794 1.32 1.53
19,334 1,720 185 664 1.07 1.20
10,204 572 87 329 .548 .63
2,252 92 52 72.6 .121 W14
16,073 1,250 51 536 .893 1.00
Water year 1945-45 ..... ereane 130,851 2,600 37 358 .597 8.11

* Winter discharge measurement made on thls day.

a No gage-height record; discharge interpolated.

f Computed on basis of partly estimated gage-height record.

h Computed from tape-gage readings.

Note.- Stage-discharge relation affected by ice Nov. 13-15, Nov. 17-27, Nov. 30 to Mar. 28 (no
gage-height record Jan. 26 to Peb, 27; discharge computed cn basis of records for Poplar River at
Lutsen). Shifting-control method used July 28 to Sept. 3.
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Poplar River at Lutsen, Minn.

Location. - Water-stage recorder and concrete control, lat. 47°38', long. 90°42', in sec.

60 N., R. 3 W., 350 feet upstream from concrer.e -bridge on U. 8. Highway 61 at

Lquin gnd 1 650 feet upstream from mouth. Datum of gage is 697.89 feet above mean
sea leve

Drainage area.- 114 square miles.
ecor S ava a le.~ May to November 1911 (gage heights only), August 1912 to September
~ 1917, July I928 to February 1929, March 1930 to September 1946.

Average dischar e.- 19 years (1913-17 1930-32, 1933-46), 110 second-feet.

‘EE'Eremes - Maximum discharge during year, 505 Second-feet during period Mar. 26 to
T Epr. I, from range of stage on recorder chart; maximum gage height recorded, 5.59
feet Doc. 18 (backwater from ice); minimum discharge 14 second-feet Aug. 6 (gage
height, 2,20 feet).

1912-17, 1928-46: Maximum discharge observed, 1,390 second-feet Apr., 25, 1916,
from rating curve extended ahove 1 100 second- feet minimum discharge, 2.3 second-feet
Dec. 3, 1939 (gage height, 1.73

Remarks. - Records good except those for periods of 1ce effect or no gage-height record,
~which are fair,

.

Ratinf tables, water year 1945-46, except periods of 1ce effect
gage height, in feet, and discharge, in second-feet)

Oct. 1 to Dec. 18 Dec. 19 to Sept. 30
2.6 30 3.0 77 2.2 14 2.8 54 3.3 184
2.7 40 3.1 97 2.4 24 3.0 79 3.5 302
2.8 50 3.2 "128 2.6 36 3.1 100 3.8 512
2.9 62 3.3 168
Discharge, in second-feet, water year October 1945 tc September 1946
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 49 37 55 30 32 *37 211 246 144 94 20 23
2 49 43 50 32 32 37 211 232 144 79 ‘20 21
3 46 34 50 36 34 36 2205 225 133 73 20 19
4 4 38 50 38 36 38 2195 211 127 71 18 20
5 43 44 55 42 38 35| a22s 211 121 66 18 234
6 44 44 65 42 36 35 a272 218 115 62 16 337
7 m 45 42 36 a270 204 12 61 15 197
6 42 65 44 38 asz| 253 197 112 57 21 130
9 41 90 44 34 232 183 100 52 25 115
10 10 60 ass 46 34 218 170 94 50 54 161
1 40 68 *46 52 204 157 90 47 47 147
12 57 72 44 32 197 147 85 43 57 112
13 36 140 42 30 a55 a250 144 85 40 36 90
4 35 gol’ *re0 38 30 2330 244 85 38 33 79
15 35 7% 55 36 a32 365 154 85 36 30 73
16 36 70 46 36 a34 a320 144 140 34 26 66
17 35 60 36 10 34 288 137 164 32 27 62
18 35 55 32 40 a9s 330 130 133 35 125 58
19 38 50 30 38 351 130 109 43 96 60
20 36 50 30 36 a38 344 127 100 38 65 109
21 35 so 30 36 309 127 121 38 54 106
22 35 48 30 38 al40 344 130 106 4 46 108
23 35 48 30 40 393 150 92 36 40 302
24 35 48 30 38 372 358 96 32 35 253
25 40 55 32 36 . 211 351 386 157 28 3 239
a3
26 41 55 32 34 211 323 288 157 26 29 197
27 40 60 30 34 a300 288 225 127 25 27 288
28 38 60 30 36 a400 274 197 133 25 26 379
29 36 60 30 36 - a480 267 170 144 23 25 274
30 35 85 30 36 - a390 260 154 118 22 24 211
31 35 - 28 34 - a270 - 147 - 20 24 e

1,108
4,468

Water year 1945-46 ....,....... 35,155 480 15 96.3 .845 11.48

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated, or computed on basis of record for Pigeon River
at Middle PFalls.

f Computed from partly estimated gage height.

h Computed from tape-gage reading.
. Note.- Stage-discharge relation affected by ice N v. 9, 10, Nov. 14 to Dec. 6, Dec. 14 to Feb. 14,
eb. I7.
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Baptism River near Beaver Bay, Minn.

Location.- Water-stage recorder, lat. 47°20', long. 91°12', in sec. 15, T. & N., R.'7 W.,
260 Teet upstream from highway bridge and 6 miles northeast of village of Beaver Bay.
Datum of gage 1s 609.97 feet above mean sea level.

Drainage area.- 140 square miles.
Records available.- July 1928 to January 1929, March 1930 to September 1946.

Average discharge.- 16 years (1930-46), 156 second-feet.

Extremes.- Maximum discharge during year, 1,240 second-feet May 24 (gage height, 4.52
Teet); minimum, 6.8 second-feet Aug. 7 (gage height, 1.89 feet).
1928-29, 1930-46: Maximum discharge, 9,350 second-feet Aug. 9, 1939 (gage height,
8.11 feet), from rating curve extended above 2,600 second-feet; minimum daily, 0.3
second-foot Jan. 5, 6, 1940.

Remarks. - Recgrgs good except those for periods of lce effect or no gage-height record,
ch are fair.

Rating tables, water year 1945-46, except periods of ice effect (gage height, in feet,
and discharge, in second-feet)

Oet. 1 to Apr. 10 Apr. 11 to Sept. 30
2.0 10 2.5 44 3.5 391 1.8 7.1 2.4 34 3.6 412
2.1 14 2.7 68 3.7 548 2.0 10 2.8 54 4.0 725
2.2 20 2.8 101 3.9 738 2.1 14 2.9 96 4.2 916
2.3 27 3.1 157 4.0 2.2 20 3.1 146 4.4 1,120
2.4 35 3.3 261 4.2 1,110 2.3 27 3.3 230
Discharge, in second-feet, water year October 1845 to September 1946
Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 90 42 32 22 14 16 350 246 216 96| 14 23
2 78 48 30 24 13 16 406 221 202 75 14 18
3 70 45 30 26 13 16 350 202] 183 60 13 18
4 64 46 28 30 14 16 292 183 168 53 10 17
5 59 64 30 28 15 15 292 179 143 47| 8.8 23
6 55 52 30 28 14 14 298 176 124 39 T4 41
7 53 62 28 30 14 14 317 172 119] 36 7.1 35
8 58 96 26 30 14 13 298 168 108} 33| 31 39
9 56 103 24 30 14 14 h304 157| 98| 28] 62 50
10 55 65 22 30 14 14 h273 143 9] 28f 225 141
11 53 94 20 14 16 a265 132 86| 24 230 161
12 50 115 19 *30 13 17 h258 124 72 19| 202 141
13 46 250 19 26 13 19 a450 117| 64 17 161 112
14 44 170 18 24 13 33 a760 117 71 18 112 91
15 43 150 17 22 13 54 h9ls 130 146 17 79 75
16 41 100 16 24 14 60 h8ge 127 216 14 58 66
17 41 85 14 24 14 70 hész 119 216 13 241 53
18 40 75 *13 22 14 80 928 117 188 25| 463 44
19 42 60 13 20 15 110 886 122 150 340
20 46 60 13 17 15 150 725 127 130 33 241 78
21 47 55 13 17 15 190 5684 141 157 28| 176 93
46 50 12 16 14 280 592 146 130 46| 138 122
23 44 46 13 16 14 360 657 316 10l 39 101 274
24 43 42 14 15 al4 500 592 1,100 130 31 76 297
25 43 40 18 14 als 550 538 946 346 26 60 297
26 44 38 22 14 al4 *584 463 624 334 23 50 236
27 42 36 20 14 *14 760 382 478 252 20 42 ]
28 42 36 20 15 14 1,080 358 202 20 39 657
29 41 36 20 15 - 1,030 309 274 164 21 32 538
30 40 34 20 14 - 698 268 216 130 17 28 143
31 40 - 18 14 - 414 - 216 - 18 28 -
Second~ Per square | Runoff in
Month foot-days | Naximue | Minisum Nean mile inohes
October............cciiivenennnn. 1,556 90 40 50.2 0.359 0.41

857

Water year 1945-46 ..... T 46,665.1 1,100 7.1 133 .950 12.91

* Winter discharge measureament made on this day.

a No gage-height record; diacharge interpolated, or computed on basis of records for Poplar River
at Lutsen.

h Computed from tape-gage readings.

Note.- Stage-discharge relation affected by ice N.v. 10, Nov. 14 to Feb. 23, Feb. 28, 29, Mar. ¢-10,
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St. Louls River near Aurocra, Minn.

Location.- Water-stage recorder, lat. 47°29!30", long. 92°14'20", in SW¢ sec. 22, T. 58
TR, 15 W, at highway bridge, three-quarters of a mile downstream from Partridge
River and 1% miles south of Aurora.

Drainage area.- 312 square miles.
Records available.- August 1942 to September 1946.

Extremes.- Maximum discharge during year, 1,040 second-feet Apr. 25; maximum gage height,
T.09 Teet Mar. 22 (backwater from ice); minimum daily discharge, 19 second-feet Feb. 22
to Mar. 1; minimum gage height, 0.87 foot Aug. 7.
1942-46: Maximum discharge observed, 3,960 second-feet June 6, 1944 (gage height,
7.30 feet); minimum dailg discharge, 7.5 second-feet Feb. 29, Mar. 1, 1944 ; minimum
gage helght observed, 0.82 foot Mar. 2,°3, 1944 (backwater from ice).

Remarks.- Records good except those for period of ice effect or shifting control, which
are ra

Rating table, water year 1945-46, except period of ice effect
or shifting control (gage height, in feet, and discharge,
in second-feet)

0.7 16 1.2 62 2.6 428
.8 24 1.4 86 3.0 605
.9 32 1.7 142 3.4 ao02

1.0 42 2.0 220 3.8 1,040

1.1 52 2.5 316

Discharge, in second-feet, water year Ootober 1945 to September 1946

Dayl Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 235 98 80 60 30 19 857 600 405 568 46 66
2 209 95 a0 60 30 22 776 500/ 381 488 44 60
3 189 94 80 80 30 22 700 460 359 408 42 56
4 171 90 80 60 30 24 628 420 340 351 38 54
5 161 90 80 60 32 24 628 380 313 302 36 53
(] 164 90 80 60 32 22 605 360 265 263 33 54
7 169 90 80 60 32 22 628 360 276 235 33 52
8 182 90 80 55 30 20 628 340 260 212 62 51
9 167 90 75 55 30 20 852 320 241 200 65 53

10 187 90 75 55 30 20 652 300 229 192 77 67

%% 182 90 *70 55 30 22 676 280 217 171 62 70

h 179 90 70 50 30 24 700 280 203 156 92 68

169 85 70 50 28 28 700 260 187 140 101 67

5,074
2,939
3,322

Water year 1945-46 ............ 79,964 1,040 19 219 702 9.54

* Winter diecharge measurement made on this day.
!_g_t_gi- Stage-discharge relation affected by ice Nov. 4, S, Nov. 8 to Mar. 25, Mar. 27-31. Shifting-
eon! method used Apr. 26 to May 25.
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Partridge River near Aurora, Minn.

Location. - Water-stage recorder, lat. 47°31'00", long. 92°11120", on line between secs.
and 13, T.'58 N., R. 15 W., at highway bridge, 1 mile downstream from unnamed
tributary, 13 miles east of Aurora, and 24 miles upstream from mouth.

Drainage area,- 156 square miles.

Records available.- August 1942 to September 1946.

Extremes.- Maximum discharge recorded during year, 764 second-feet Mar. 29 (gage height,
2779 Teet); minimum dally discharge, 9.5 second-feet Mar. 7-9; minimum gage height,
1.12 feet Feb. 21, Aug. 7.

1942-46: Maximum discharge observed, 2,930 second-feet June 6, 1944 (gage height,
7.51 feet); minimum dally discharge, 6.5 second-feet Feb. 26 to Apr. 5, 1944,
Remarks.- Records fair.

Rati.n? tables, water year 1945-46, except periods of ice effect
gage height, in feet, and discharge, in second-feet)

Oct. 1 to Mar. 28 Mar. 29 to Sept. 30

1.1 1o 2.0 57 3.4 241 1.1 10 2.1 70

1.2, 12 2.3 81 3.6 298 1.2 13 2.6 117

1.3 15 2.6 108 3.8 368 1.3 16 3.0 173

1.4 18 2.8 130 4.1 515 1.4 20 3.5 290

1.6 28 3.0 158 4.5 170 1.5 25 4.0 480

1.8 4 3.2 195 1.7 3 4.5 170

Discharge, in seoond-feet, water year October 1345 to September 194

Darl Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.

1 124 44 44 15 1{ n 663 350 196 353 20 29
2 108 42 44 15 n{ n 541 300 182 287 19 25
3 99 40 44 16 1 11 462 258 170 228 18 22
4 90 41 43 16 12y 10 392 228 160 187 1s 21
5 82 41 42 16 13| 10 356 206 146 157 14 20
6 79 4 40 17 16| 10 328 194 132 134 12 19
7 77 40 40 16 15 9.5 325 185 124 118 12 17
8 79 40 38 16 14 9.5 318 178 114 104 39 16
9 83 40 36 16 14 9.5 322 170 107 100 57 17
10 86 41 36 15 14| 10 325 157 103 44 24
3] 85 41 #35 15 13 11 328 146 97 9 51 24
12 83 45 34 15 12| 12 336 136 91 88 64 25
13 81 50 32 15 12 14 353 127 84 79 73 22
14 78 55 32 15 1 15 384 122 82 71 75 22
15 74 59 30 *15 11 17 423 117 127 65 74 22
16 70 62 30 15 1| 25 452 115 210 56 69 25
17 58 63 28 15 11| 38 476 113 360 52 88 22
18 65 64 26 15 0| 37 462 13 462 51 85 20
19 63 63 28 15 10| 59 423 114 495 50 89 24
20 61 62 24 14 10| *80 388 116 458 47 103 s2
21 59 60 22 14 10| 124 342 118 431 46 116 31
55 57 20 24 10| 202 367 118 578 40 116 33
23 54 55 20 13 10| 346 500 127 339 38 108 43
24 53 53 19 13 10| 482 621 185 322 32 95 54
25 s1 51 18 13 *10| s01 699 258 374 27 84 68
26 49 49 18 13 10/ as70 718 342 415 24 72 98
27 49 48 17 12 11| a710 669 392 4355 22 62 141
28 47 47 17 12 11| a740 574 378 444 25 54 190
29 46 45 16 12 - | 764 476 332 431 24 47 258
3‘; 44 43 16 12 - | 757 407 266 403 23 40 325
3 41 - 15 11 - | 74 - 225 - 22 35 -

1,683
Water year 1945-46 ............ 45,607.5 764 9.5 125 .801 10.87

* Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of records for 3t. Louis River near Aurora.

Note,- Stage-discharge relation affected by ice Nov. 8, 9, 13, 14, Dec. 2, 6-10, 12-22, Dec. 24 %o
Jan. 4, Jan. 6 to Peb. 4, Feb. 8 to Mar. 14.
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Embarrass Rlver at Embarrass, Minn.

Location.- Water-stage recorder, lat. 47°391'30", long. 92°11'50", in NW} sec. 25, T. 60

— N., R. 15 W., at Embarrass, 30 feet upstream from highway bridge and 100 feet upstream
from railway bridge:

Drainage area.- 93.8 square miles.

Records avallable.- August 1942 to September 1946.

Extremes.- Maximum discharge during year, 300 second-feet Mar. 29, June 18; maximum gage
» 5.34 feet June 18; minimum discharge not determined; minimum gage height
recorded, 0.81 foot Aug. 7.
1942-46: Maximum dlscharge observed, 1,160 second-feet June 6, 1944; minimum daily
discharge, 2.0 second-feet Feb, 12, 16-18, Mar. 19, 1944; minimum gage helght observed,
0.68 foot on several days in winters of 1943 and 1944.

Remarks.- Records good except those for periods of ice effect or no ~height record,
which are fair. gage &

Rating table, water year 1945-46, except perlod of lce effect
{zage height, in feet, and discharge, in second-feet

0.8 6.6 1.6 53 4,0 218

.9 9.0 2.0 86 4.5 242
1.0 12,1 2.5 127 5.0 276
1.2 24 3.0 160 5.3 300
l.4 38 3.5 189

Discharge, in seoond-feet, water year Ootober 1945 to September 1946

Day| Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 46 21| 18 6.5 7.5 f242 178 76 194 [ 11 12
2 41 22 17 6.5 7.5 221 160 8l 160 | 10 11
3 37 20{ 17 8.5 8.0 211 141 75 120 9.6 10
4 3¢ 19| 16 7.0 8.3 194 127 68 91 8.8 1
& 32 20| 16 751} 6.5 8.5 189 114 61 72 8.0 12
] 36 21 17 8.5 8.5 194 110 54 59 7.6 12
7 41 22| 18 8.5 7.8 200 109 52 50 7.6 12
8 47 22| 18 8.5 8.5 200 102 50 | 22 11
9 50 20| 19 8.5 ) 9.0 200 93 45 46 | 30 12
10 20| 18 9.0 {j 9.0 200 86 40 65 | a30 18
i 43 21| 17 *9.5 9.3 194 78 38 56 | a27 22
12 40 23] 1s 9.0 8.0 194 71 34 47 | a2e 21
13 36 24 ( *15 8.5 7.6 154 87 30 33 | a34 19
1 34 241 13 8.5\ 4o 7.6 194 64 29 32 | as0 17
18 33 24| 13 8.0 . 27 200 64 160 26 | aso 1s
18 32 28| 12 8.0 40 206 61 242 22 | aso 13
b4 31 31| 12 8.0 78 200 57 284 19 | a48 12
18 30 29| 12 8.0 160 189 56 300 24 | a60 1
19 30 24| 11 8.0 200 178 276 48 | as6 11
20 32 21 9.5 7.5 £211 166 56 236 41 | fs2 17
g 31 20 9.0 7.5 6.5 | £231 160 54 221 34| 42 21
2 29 17 8.0 7.5 *O 1 248 178 51 208 30| 35 4
' 28 16 7.5 £268 226 55 178 26| 29 69
e 25 15 6.5 7.5 2272 254 120 154 21| 23 76
25 15 6.5 *6.5 | 276 276 151 206 17| 19 82
g 25 16 6.5 6.5 | 284 276 148 254 15| 16 75
24 17 6.5 6.5 | £292 254 134 254 13| 16 160
g 23 17 6.5 7.0 7.0 |a296 226 14 254 12| 18 216
2 22 17 7.0 . 2 | £300 211 92 248 12| 17 216
0 22 18 7.0 - | es2 194 76 226 12| 16 211

20 - 7.0 - |£276 - 69 - 12 | 14 -

Second- Per re | Runoff in

Month foot-days Maximum | Minimum Mean .ﬁ“. nohes

1,027 50 20 33.1 0.353 0.41

31 15 20.8 .222 .25

381.5 19 6.5 12.3 131 .15

26,421.4 774 5.5 72.4 112 10.48

239.5 9.5 6.5 7.73 .082 .09

177.5 7.0 - 6.34 .068 .07

3,866.1 300 7.5 | 125 1.33 1.53

6,221 276 160 207 2.21 2.47

2,916 178 51 54.1 1.00 1.16

4,432 300 29 148 1.58 1.76

1,459 194 12 47,1 .502 .

842.6 60 7.6 27.2 .290 .33

1,446 216 10 48,2 .514 .57

Water year 1945-46 . .| 23,632.2 300 - 64.7 .690 9.37

* Winter dlscharge measurement made on this day.
2 No gage-height record; discharge computed on basis of record for Dark River near Chishoim.
f Computed ‘on basis of partly estimated gage-height record.
te.- Stage-discharge relation affected by ice Nov. 8-10, 13-16, Nov. 24 to Mar, 2 {no gage-
g:igm lsoord Jan. 23 to Feb. 24; discharge computed on basis of records for Dark River near
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Amnicon Lake near South Range, Wis.

Location.- Staff gage, lat. 46°29', long. 92°04!', in sec. 12, T. 46 N., R. 14 W., in north-
west corner of lake, 15 mlles southwest of South Range. Datum of gage 1s 1,188.00 feet
above mean sea level (State Highway Commission levels). Gage readlngs have been reduced
to elevation above mean sea level.

Drainage area.- 5 square miles.
Records available.- August 1936 to September 1946 (fragmentary).
Extremes.- Maximum elevation observed during year, 1,197.45 feet Apr. 8; minimum, 1,196.36
Teet Sept. 4, 7, 18,
1937-46: Maximum elevation observed, 1,199.23 feet June 5, 1944; minimum, 1,196.04
feet Aug. 24, Oct. 3, 1936.

Remarks.- Lake has natural outlet.

Gage height, in feet, water year 1945 to Septemb 1946
Deyf Oct. | Nov. [ Dec. [ dan. [ pev. [ Mar. [ apr. [ may | Jume | guiy | aug. [ sept.
1 - - 7.04 7.39 - 6.79] - - =
2 - - - - - - 7.23] - -
3 - 6.90 - - - - 7.18] 6.62 -
4 - - - - 7.0}  6.75 - - 6.36
5 - - - - - - - - -
[] 7.08 - - 7.43 - - 7.11 - -
7 - - - - - - - 6.56] 6.36
8 - - 7.18 7.45 6.97 - - - -
2 - - - - - - 7.03 - -
10 - 6,90 - 7.39 - 6.87] 7.02] .54 -
1 - - - - 6.91 - - - 6.46
12 - - - - - 6.85 - - -
131 7.08 - . 7.37 6.87 - 6.98 -
14 - - - - - - - 8.52 6.38
15 - - 7.20 - - 6.83 - - -
16 - - - 7.31 6.83| - - - -
17 - 6.90 - - - - 6.88] 6.50 -
18 - - - - 6.79) - - - 6.36
18 - - - - - 6.79 - - -
20 - - - 7.25 - - 6.86 - -
21 - - = - - - - 6.50 6.44
22 - - 7.20 - - 6.95 - - -
23 - - - 7.19 6.81 - - - -
24 - 6.98| 7.20 - - - 6.7s| 6.48 -
28 - - - - - 7.23 - - -
26 - - = - 6.87 7.27 - - -
2r| .98 - - 7.15 - - 6.72 - -
28 - - - - - - - - 6.50
g - - N 7.13 6.83 7.29 - 6.44 -
3 - - - - - - 6.68] 6.38 -

Note.- Add 1,190 feet to obtain elevation above mean sea level.
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Bols Brule River at Brule, Wis.

Locatlion.- Cantileyered chain gage, lat. 46°321, long. 91°36', in NWASW: sec. 23, T. 47
T K., K. 10 W., 1{ miles southwest of Brule Post Office, 1} miles downstream from
Nebagamon Creek, and 1} miles upstream from Little Brule River.

Drainage area-- 130 square miles.
Records avallable.- January 1943 to September 1946.

Extremes.- Maximum discharge observed during year, 387 second-feet Mar. 21; maximum e
_Tiiﬁﬁre ght obsigwlag, 3.57 feet Dec. 23 (backwater from ice), minimum dally, 115 secohd-
eet Jan. 13-14.
1943-46: Maximum discharge observed, 1,130 second-feet June 5, 1944 (gage height,
5.14 feet), from rating curve extended above 350 second-feet; minimum observed, 67
second-feet Mar. 13, 1943 (gage height, 1.39 feet).

Remarks.- Records good except those for periods of ice effect, which are fair. Gage
Tead once daily.

Discharge, in second-feet, water year October 1945 to September 1946

Oct. Nov. Deoc. Jan. Feb. Mar. Apr. May June July Aug. l Sept.
1l 149. 142 149 125 128 128 267 149 157 183 118
2 149 149 150 128 128 122 308 149 149 165 116
3 142 149 150 128 128 12s 306 149 149 169 18
4 142 142 1 130 122 293 149 149 157 116
5 142 142 148 140 130 lz2 306 149 149 149 116
6 142 142 146 160 134 128 306 149 149 149 122
7 142 142 142 157 136 1lz2s 306 149 149 149 122
8 1s7 142 158 149 140 1le 333 1 157 149 122
9 157 149 135 142 140 128 308 14 7 14 122
10 149 132 135 144 128 267 14 165 149 135
11 149 142 130 124 144 118 267 14 18! 157 135
12 149 142 128 118 144 128 254 13! 17 14! 122
149 183 126 *115 146 1 241 13 165 149 122
14 142 174 124 115 148 135 228 1 165 149 122
15 142 174 124 118 146 149 228 135 149 142 122
16 149 157 124 118 146 185 226 135 149 135 122
7 142 149 124 120 *145 183 204 135 149) 135 122
142 149 122 125 146 194 135 149 135 122
19 149 142 120 130 146 254 204 135 142 142 116
20 142 149 130 148 306 194 135 142 142 135
2 135 149 118 132 146 387 183 142 157 142 122 1
22 135 142 118 132 146 3680 183 142 149 1 116 128
23 135 135 118 132 148 293 183 149 157 135 118 135
24 135 130 118 132 152 267 183 228 174 135 116 135
25 142 130 118 130 157 280 174 218 333 128 118 128
26 1385 132 120 130 135 267 174 204 306 128 116 12s
27 135 136 120 1 142 267 165 194 293 128 116
28 135 144 122 128 142 280 165 174 254 128 122 149
29 135 149 122 128 - 267 185 157 228 149 122 2
30 135 149 124 128 - 254 157 157 204 142 116 135
N 135 - 124 128 - 287 - 149 - 142 116 -
Second- Per re | Runoff in
Month foot-days Maxiwum | Minimum Mean aile inoh
4,418 157 155 145 1.10 1.27
4,402 183 130 147 1.13 1.26
4,004 150 118 129 .992 1.14
67,437 472 105 185 1.42 19.29
4,035 160 115 130 1.00 1.15
3,961 157 128 141 1.08 1.12
6,204 387 116 200 1.54 1.78
6,980 333 157 233 1.79 2.00
4,738 228 135 153 1.18 1.36
5,334 333 142 178 1.37 1.53
4,484 183 126 145 1.12 1.29
3,835 135 116 124 .954 1.10
. 3,823 165 116 127 977 1.09
Water year1945-46 .......... .o 56,218 587 115 154 1.18 16.09

* Winter discharge measurement made on this day.
a No gage-height record; discharge interpolated.
Note.- Stage-discharge relation affected by ice Nov. 23-28, Dec. 2 to Jan. 6§, Jan. 11 to Feb. 24.
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Montreal River near Saxon, Wis.

Location.- Water-stage recorder, lat. 46°32145", long. 90°24'5", in NW} sec. 23, T. 48 N.,
K. 29 W., 2 miles upstream from mouth and 3% miles north of Sa¥on. !

Drainage area.- 281 square miles.

Records available.- September 1938 to September 1946.

Extremes (regulated).- Maximum discharge during year 5,250 second-feet June 25 (gage
Tielght, 6. gE TeotT; minimum, 14 second-feet Oct. (Sage height, 1.37 feet).

1938-46: Maximum discharge, 5,700 second-feet July 18, 1942 (gage height, 6.93

feet); minimum, 2 second-feet Sept 21, Oct. 8, 1939.

Remarks.- Records good except those for periods of ice effect, which are fair. Diurnal

—ITuctuation caused by Saxon Falls power plant, 1% miles upstr'eam Flow regulated by
Gile Reservoir on West Branch Montreal River (capacity, 1.29 billion cubic feet).

Rating table, water year 1945-46, except pericds of lce effect
(gage height, in feet, and discharge, in second-feet)

1.9 89 3.0 566 5.0 2,87
2.1 145 3.5 928 5.5 3,600
2.3 218 4.0 1,450 6.3 4,800
2.6 385 4.5 2,140

Discharge, in seoond-feet, water year Octcber 1945 to September 1946

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Ang. Sept.
1 110 180 160 165 195 220 461 191 188 | 1,310 191 173
2 173 207 145 165 190 225 604 195 247 690 199 173
3 173 195 152 165 190 230 555 198 176 472 199 170
4 188 | al80 195 170 205 235 543 191 162 321 191 170
5 191 | also 200 200 215 240 526 210 184 283 19) 170
6 166 | al35 210 195 215 245 543 210 173 251 188 195
7 170 | al%0 175 220 215 245 509 207 222 308 195 162
8 218 | a2l0 150 300 215 250 488 199 170 380 207 156
9 274 | a210 140 300 215 250 420 191 145 321 176 148

0 239 | a21s 150 300 215 250 365 191 170 297 188 191

u 207 | a210 15 295 215 260 311 188 188 243 188 188

12 176 184 185 | %283 220 270 278 184 166 226 191 159

13 159 180 170 275 220 310 260 188 188 195 191 159

M 152 176 170 255 220 740 252 191 170 195 188 159

15 142 180 165 240 225 | 1,180 235 191 159 214 188 142

16 148 180 150 215 225 | 1,400 214 188 110 207 188 156

1 173 156 1 195 225 | 1,770 199 188 138 231 188 159

18 170 152 155 175 | *221 | 1,570 180 195 1 5 188 159

19 166 156 150 170 220 | 1,840 166 195 142 235 191 159

20 159 170 155 165 215 | 1,640 152 195 148 235 188 162

2 156 178 160 160 215 | 1,770 142 207 148 226 184 156

159 124 165 160 220 | 1,840 199 203 1s2 2286 84 159

23 159 148 1 165 220 | 1,450 203 210 115 218 80 173

24 158 170 150 170 220 | 1,110 184 243 | 2,830 210 180 199

25 148 200 170 180 220 928 191 274 | 4,870 207 176 159

26 156 180 160 175 220 808 203 231 | 3,690 207 173 156

27 188 160 160 175 220 734 156 180 | 1,920 203 188 145

28 156 160 170 180 220 670 173 199 | 1,150 188 199 124

29 124 180 165 185 - 629 203 184 | 1,370 195 180 76

30 159 170 155 200 - 545 199 173 | 1,640 195 180 121

31 159 - 170 200 - 461 - 199 - 191 176 -

Second- Per re | Ranoff in
Month foot-days Naximum | Minimum Mean .’ﬁ“‘. inches
5,274 274 110 170 0.605 0.70
5,364 215 124 179 .637 .71
5,037 210 140 162 577 .67
129,640 2,720 86 355 1.28 17.14
6,398 300 160 208 .733 .85
6,031 225 190 215 785 .80
24,093 1,840 220 777 2.77 5,19
114 604 142 304 1.08 1.20
6,190 274 173 200 712 .82
21,277 4,870 110 709 2.52 2.81
,093 1,310 188- 293 1.04 1.20
5,814 07 173 188 689 .77
4,778 199 76 159 568 .83

Water year 1945-46 ............ 108,463 4,870 76 297 1.06 14.35

Peak discharge.- Mar. 17 (8 a.m.) 1,920 sec.-ft.; Mar. 22 (5 a.m.) 1,090 sec.-It.; June 25

1p.m sec.-ft.

* Hinter discharge measurement made on this day.

a No gtg:-height record; discharge computed om basia of pover-plant records at Superior Falls
power plant.

Note.- Stage-discharge relation affacted ice Nov. 24 to Dec. 1, Dec. 4 to Mar. 14 (no gage-
heIght record Nov. 26 to Dec. 1). W :
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West Branch Montreal River at Glle, Wis.

Location.- Staff e, lat. 46°25'35", long. 90°13'35", in sec. 34, T. 46 N., R. 2 E.,
— Immediately- be%gg outlet structure of Gile Reservolr at Gile and 4 miles upstream
from mouth.

Drainage area.- 78 square miles.

Records available.- October 1942 to September 1846, April 1918 to November 1925 at site
» €6 T. downstream,

Average discharge.- 11 years (1918-25, 1942-46), 78.4 second-feet.

Extremes (regulated).- Maximum discharge during year, 975 second-feet June 28 (computed
€ open ); minimum daily, 9 second-feet May 25.
1918-25, 1942-46: Maximum discharge observed, 1,480 second-feet Apr. 21,,1923
(zage height, 7.20 feet, site and datum then in use); minimum daily, 1.2 second-feet
Mar. 31, 1945, reservolr gates closed.

Remarks.- Records good. Flow regulated by Gile Reservoir. (age read once dally and
Tecord kept of gate openings at dam.

Rating table, water year 1945-46 (gage height, in feet,
and discharge, in second-feet
(Shifting-control method used Apr. 22 to June 24,
Aug. 1 to Sept. 30)

1.5 10 2.6 149
1.7 21 3.0 243
2.0 48 3.7 43¢
2.5 89
Discharge, in d-feet, water year Ootober 1945 to September 1948
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 132 74 52 95 107 148 14 93 42 38| al7l| al47
2 130/ 37 55 93 107 135 14 107 78 37] a170| ald7
3 119 37 83 91 117 127 14 107 100 37| als9 147
4 119 70 83 91 125 127 14 108 111 39| alss 147
5 19 107 83 67 94 127 14 110 104 39 176 136
[] 119 s1 61 15 92 81 14 100 100 39] a1s2 164
7 112 55 14 76 103 14 100 58 228f alsl 25
€ 76 29 39 14 78 124 14 100 s1 111 162 87
9 15 59 14 78 99 14 100 107 111 al50 126
10 27 15 83 15 76 86 14 100 102 111| al48 97
1n 27 15 83 14 73 86 14 100 88 111 154 89
12 27 15 83 14 83 86 14 102 79 111{ 8155 91
13 27 15 83 15 94 38 14 111 89 111| 2150 295
14 27 20 83 100 103 10 14 111 89 129 145 93
15 39 27 83 134 93 10 14 111 88 145 153 123
16 86 27 83 57 86 15 14 111 185 153 29
17 100 27 83 21 123 10 14 111 76 176| a154] 2123
18 100 52 83 20 123 10 14 111 98 176 156 123
19 100 83 83 32 123 10 14 11 79 176 als4| ale2
20 96 83 80 38 123 10 14 11 79 in al52 127
21 100 83 93 55 123 13 58 111 79 171 149 97
22 107 83 93 60 138 13 72 111 79 171|  al4e 67
23 110 95 93! 70 138 13 39 l08 80 171|  al4s 55
24 119 107 93 70 149 13 42 7 27 n 147 28
25 119 102 93 70 138 14 79 9 149 17| auds al9
26 119 69 93 70/ 127 13 58 63 95 171 148 al9
27 55 93 79 127 14 57 93 25 154/ a168 20
28 73 80 s6 134 14 s2 93 295 153 2147 a20
29 112 68 93 ss - 14 93 93 446 162 2147
30 119 es 93| 107 - 14 93 92 268 162| ala7 20
31 119 - 93 107 - 14 - 39 - 165| al47 -
Per re | Runoff in
Maximum Minizue Mean .'i? ches
132 27 9. 1.17 1.38
107 15 56.5 .72 .81
93 39 80. 1.03 1.19
890 1.2 100 1.28 17.42
134 14 58.4 .749 .86
149 73 109 1.40 1.46
148 10 51.3 .658 .78
93 14 31.8 .408 .46
11 9 96.9 1.24 1.43
448 25 108 1.38 .
228 37 132 1.69 1.95
182 145 156 2,00 2,31
164 19 89.1 1.14 1.27
Water year 194546 ............ 32,265 446 9 88.4 1.13 15.39

ta No gage-height record; diacharge computed on basis of records of gate openings and reservoir
etagea.

804808 O - 48 - 3 804808
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Presque Isle River at Marenisco, Mich.

Location.- Wire-weight gage, lat. 46°23', long. 89°41', on line bef{ween sec. 16 and 21,

N ., R. W., at county highway bridge in Marenisco and 23 miles downstream
from confluence of East and West Branches of Presque Isle River.

Drainage area.- 175 square miles.
Records available.- Pebruary 1945 to September 1946.

Extremes.- Maximum discharge during year, 1,860 second-feet June 26 (gage height, 9.4

~— Teet, from floodmark); minimum, 46 second-feet Sept. 5 (gage height, 2.87 feet).
1945-46: Maximum discharge, that of June 26, 1946; minimum, that of Sept. 5,

Remarks.- Records good except those for periods of no gage-height record, which are fair,

and those Nov. 16 to Mar. 25, which are poor.

Discharge, in second-feet, water year October 1945 to September 1946

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 106 102 115 90 100 90 334 118 21s 640 136 68
2 120 *143 125 90 100 90 *382 110 183 460 134 59
3 113 130 128 90 100 90 420 103 146 348 12s 55
4 106 136 *125 100 100 80 429 102 120 300 115 50
5 98 140 115 110 100 S0 420 lo2 111 250 108 55
6 98 116 1lo 130 *115 *95 400 98 108 225 98 8s
7 110 12s 110 180 120 100 362 9s 121 241 92 94
8 187 140 11lo *190 115 105 324 97 181 286 89 100
9 207 190 105 175 115 100 296 93 172 253 s8 113

10 191 220 100 175 110 90 277 90 172 221 87 120

11 166 190 90 160 110 95 249 89 258 196 87 110

12 146 151 88 125 105 95 236 85 236 178 62 92
13 148 171 95 130 105 140 233 81 204 164 76 79
14 122 138 98 130 100 180 231 80 180 150 72 72
15 114 146 95 120 100 220 227 79 155 142 69 66
16 104 164 90 115 100 290 218 79 140 134 65 61
17 100 133 85 115 100 360 208 77 130 127 65 60

1 9s 149 85 110 100 460 190 k& 125 123 72 57

19 98 133 85 110 95 600 188 80 124 119 75 55

20 98 149 80 105 95 880 178 88 127 111 70 87

21 90 127 80 105 90 690 170 104 147 107 87 93
22 86 120 50 105 90 680 164 99 178 102 61 s7

23 80 120 80 100 90 640 167 106 220 100 56 117

24 79 130 80 100 90 590 185 172 500 99 54 180

25 a1 135 85 100 o] 521 147 220 1,500 95 52 132

26 az 125 1,760 se 52 106

27 a1 130 1,330 83 56 120

28 79 135 980 83 77 176

29 79 125 750 130 75 156
30 76 115 600 164 69 150
31 80 - - 153 74 -
Per re | Runoff in
Month Mean vt ok
October. .. 110 0.629 0.73
Movesmber . .. . 141 806 -80
Deocember.................c0iunel. 2,97 125 8o 95.8 -547 .83
Calendar year - - - - - -
3,660 180 90 118 .674 .78
2,805 120 20 100 571 «60
9,623 690 920 310 1.77 2.04
7,268 429 124 242 1.38 1.54
3,35 220 77 108 .617 .71
11,176 1,760 108 373 2.13 2.37
5,872 6 83 189 1,08 1.25
2,497 136 52 80.5 1460 .53
2,858 180 50 95.3 545 .61
Watar year 1945-46 ............ 59,742 1,760 S0 164 .937 12.69

* Winter discharge measurement made on this day.
Note.- Stage~discharge relation affected by ice Nov. 22 to Mar. 19. No gage-helght record

Nov. 9-11, Dec. 7, 8, Dec. 16 to Jan. 7, Jan. 22-26, Jan. 28 to Feb. 4, Peb. 8-13, 20-23, PFeb. 26 to

Mar. 1, Mar. 3, 4, 21-24, Apr. 20-22, June 14-18, 23-25, June 30 to July 2, July 4-6; disoharge
computed on basis of weather records and records for nearby stations.
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Presque Isle River near Tula, Mich.

Location.~ Wire-weight gage, lat. 46°33', long. 89°46!', in sec, 23, T. 48 N., R. 44 W.,
at bridge on State Highway 28, 2 miles east of Tula, 5 miles downstream from Little
Presque Isle River, and 7 miles southwest of Merriweather.

Drainage area.- 260 square miles.
Records available.- February 1945 to September 1946,

Extremes.- Maximum discharge during year, 3,170 second-feet June 25 (gage height, 12.45
“T8et, from graph based on gage readings) minimum, 57 second-feet Sept. 5 (gage
height, 4.53 feet, from graph based on gage readings).

945-46: Maximum discharge, that of June 25, 1946; minimum, that of Sept. 5, 1946;
minimum gage height, 4.52 feet Aug. 4, 1945, but may have been 1sss during period of
no gage-height record.

Remarks.- Records good except those for periods of ice effect, which are fair, and those
TGF periods of no gage-helght record, which are poor.

Discharge, in second-feet, water year October 1945 to September 1946

nayl Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 124 107 155 110 125 1l0 562 135 - 905 149 75
2 124 159 151 110 128 110 *562 131 - 728 131 72
3 128 161 149 10 128 115 630 128 - 567 160 68
4 124 163 *151 120 128 115 645 123 - - 143 59
L] 118 168 148 140 125 115 830 121 - - 123 59
6 113 168 148 180 *130 *115 588 124 - - 109 86
7 119 186 148 220 140 115 562 128 - - 99 107
8 196 204 148 *250 140 115 525 126 - - 101 116
9 233 280 14 260 135 115 462 116 - - 99 120
10 224 325 135 230 130 115 400 107 - - 98 137
11 210 325 130 200 125 110 362 98 - - 95 137
12 190 222 124 180 120 120 325 96 - - 92 123
13 168 231 120 185 115 130 314 94 - - 87 106
14 165 265 115 155 118 190 302 92 - - 82 93
15 146 222 110 145 115 300 302 90 - - 78 86
18 130 222 105 140 110 450 302 90 - - 75 78
17 126 214 105 135 110 700 276 os - - 73 74
18 123 180 105 130 110 252 88 - - 80 89
19 119 148 105 128 110 *1,250 233 90 - - 86 66
20 113 153 105 125 110{ 1,400 222 100 - - 82 86
21 108 133 105 125 110) 1,480 214 120 - - 75 129
22 104 108 108 125 110} 1,480 208 115 - - 69 143
23 99 135 105 12s 110§ 1,400 212 148 - - 68 162
24 97 157 105 125 110} 1,240 204 239 - 64 225
25 102 176 110 1zs 110| 1,000 190 3s8| 3,050 - 61 220
26 99 178 110 126 110 870 172 388 3,050 - 61 186
2 97 174 110 12s 110 780 166 278 2, - 60 162
28 84 174 110 125 110 750 166 200 1,990 - 64 206
29 74 166 110 128 - 750 187 150 1,460 - 81 218
30 83 159 110 125 - 660 140 108 1,130 - 80- 186
31 91 - 110 12s - 578 - 250 - 78 -

469
Wster year 1945-46 ............ - 3,050 59 240 .923 12,54

# Winter discharge mea-urem.nt made on this Q&ay.

e Computed cn basis of cccasional rignru of daily discharge, weather records, and records for
nearby stations.

Note. - Stage-diecharge relation affected by 1ce Dec. 13 to Mar. 20. No gage-height pecord Dec. 22
to Jan. 7, May 12.22, 26, May 28 to June 24, June 28, 29, July 4-31; dlecharge computed on basie of
weather records and recorde for nearby stationa.
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Middle Branch Ontonagon River near Paulding, Mich.

Location.- Water-stage recorder, lat. 46°21'30", long. 89°041'40", in sec. 29, T. 46 N.,
H. 98 W., 25 feet downstream from highway bridge, 2& miles upstream from Bond Falls
Reservolr and 5¢ miles southeast of Paulding.

Drainage area.- About 175 square miles.

Records available.- June 1942 to September 1946.

Extremes.- Maximum discharge during year, 1,160 second-feet June 25 (gage height, 8.13
Téet]; minimum, 77 second-feet Dec, 10 (gage helght, 3.61 feet).
1942-46: Maximum discharge, 1,320 second-feet June 6, 1944 (gage height, 9.15
feet); minimum, 30 second-feet Nov. 26, 1943 (gage height, 2.96 feet).

Remarks.- Records excellent except those for periods of ice effect, which are fair, and
— those for periods of no gage-height record, which are poor.

Rating table, water yaar 1945-46, except periods of 1ce effect
gage height, in feet, and discharge, in second-feet)

3.7 89 5.8 se2
3.9 119 6.8 784
4,5 234 7.9 1,100
Diacharge, in second-feet, water year October 1945 to September 1946

Day] . Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 154 | *139 180 110 120 120 270 132 198 563 121 102
2 232 194 180 110 115 120 318 126 171 486 123 95
3 236 179 [ *17s 110 115 115 318 123 158 384 130 93
4 204 160 170 120 115 125 318 121 146 329 139 92
5 181 162 160 130 120 | *120 308 124 137 286 121 93
[ 171 160 160 170 130 130 308 126 150 257 114 108
7 169 181 160 220 | %140 150 286 123 210 297 111 106
8 220 218 160 230 150 135 276 119 260 318 116 114
9 226 286 150 210 140 120 259 116 200 274 2117 133
10 198 228 135 190 130 120 238 114 160 242 17 139
11 184 232 120 180 130 130 224 113 230 244 116 130
12 181 210 110 170 125 160 218 109 220 224 13 123
13 171 270 115 160 125 180 224 109 185 198 111 113
14 162 276 115 150 125 210 218 106 165 179 108 108
15 156 228 115 150 120 250 210 103 150 169 103 106
16 152 230 115 150 120 297 198 103 145. 160 102 103
17 146 208 110 140 120 373 190 100 160 150 100 100
143 198 105 140 120 428 183 109 170 143 114 99

19 141 188 105 140 120 | *439 177 109 170 143 124 97
20 133 186 105 135 115 439 169 124 165 137 114 130
21 128 175 95 130 115 450 164 164 155 130 108 143
22 124 186 95 130 115 474 164 152 155 132 103 121
23 123 165 95 125 115 462 167 141 150 128 100 123
24| 121 165 95 125 115 417 166 224 600 123 99 154
25| 123 165 100 125 115 373 156 308 | 1,100 16 99 150
26 128 165 105 120 115 340 150 263 | 1,040 113 95 132
27| 128 170 110 120 115 318 145 210 896 108 97 133
28 128 180 110 115 110 318 141 183 700 106 109 162
291 124 180 110 115 - 308 139 166 609 135 108 141
301 123 180 110 120 - 286 135 148 609 152 103 128
31 126 - 1lo 120 - 270 177 - 135 102 -
Month ‘§:°°t nd—“ 7 | Maxtmm | Minimum Mean P"-ﬁ?“ R“f::‘ in
4,936 236 121 159 0.909 1.0
5,842 286 139 195 1.11 1.24
3,880 180 95 125 .71 .82
"7 74,062 848 as 203 1.16 15.73
4,460 230 110 144 .823 .95
3,410 150 110 122 .697 .72
8,177 474 115 264 1.51 1.74
6,437 318 135 215 1.23 1.37
4,445 308 100 143 .817 .94
9,564 1,100 137 319 1.82 2.03
6,579 583 106 212 1.21 1.40
3,437 139 95 111 634 .73
3,571 162 92 119 .680 .76
Water year 1945-46 ............ 64,738 1,100 92 177 1.01 13,75

* Winter discharge measurement made on this day
Note.- Stage-discharge relation affected by ice

"Nov. 25 to Dec. 9, Dec. 11 to Nar. 15. No gage-

height record Dec. 12 to Jan. 6, June 6.24; dlscharge computed on basis of recorded range im stage
and records for nearby stations.
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Middle Branch Ontonagon River near Trout Creek, Mich.

Location.- Water-stage recorder, lat. 46°28'45", long. 89°05'25", in sec. 8, T. 47 N., R
~, an eighth of a mile upstream from State Highway 28, 32 miles west of town of
Trout Creek, and 63 miles downstream from Bond Falls Dam.

Drainage area.- About 225 square miles.

Records avallable.- June 1942 to September 1946.

Extremes (regulated).- Maximum discharge during year, 1,060 second-feet June 26, 27;
maxlmam ga'g'_lﬂ_gﬁge eIght, 4.27 feet June 26; minimum, 38 second-feet Mar. 9, 11 (gage
height, 1.52 feet).

1942-46: Maximum discharge, 1,170 second-feet June 7, 1944 (%age height, 4.53
feet); minimum, 31 second-feet Dec. 12, 1944 (gage height, 1.49 feet).

Remarks .- Records excellent except those for geriods of ice effect or no gage-height

record, which are fair. Records not adjusted for regulation by Bond Falls Reservoir,
and diversion to South Branch Ontonagon River by Bond Falls Canal (gee p. 32).

Discharge, in seccnd-feet, water year October 1945 to September 1946

Dul Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 52 44 45 45 159 70 77 519 50 43
2 48 50 44 45 44 174 70 75 418 52 48
3 46 a“ 45 45 174 70 127 338 52 47
4 45 18 44 45 44 201 70 162 186 50 47
5 45 so 47 47 45 44 254 70 162 122 50 48
[ 46 47 52 46 48 258 62 156 122 50 50
7 48 45 47 45 *45 258 50 183 178 50 49
8 50 47 47 *44 47 254 48 270 232 54 52
9 48 45 *46 44 47 254 46 238 207 52 53
10 47 4 46 “ 46 251 46 171 95 53 50
u 46 43 46 44 45 251 45 180 95 s2 50
12 46 45 45 44 48 251 45 174 93 50 49
13 46 45 45 44 56 251 45 171 93 50 49
14 45 45 44 66 242 45 168 935 50 49
15 16 45 45 4“ 67 222 46 162 93 49 48
16 45 56 44 75 222 46 84 93 49 48
17 45 60 4" 75 219 46 80 84 49 47
18 45 46 43 67 207 47 78 73 50 47
19 i 45 46 43 69 192 47 78 69 50 47
20 45 45 46 “ 82 216 52 78 55 49 53
21 45 45 43 114 165 50 78 55 50 48
22 ) 45 48 44 159 250 48 72 54 49 47
23 45 45 46 44 156 322 50 83 56 49 48
24 45 48 44 153 280 72 490 53 49 47
25 " 45 46 44 156 277 60 894 52 49 46
26 45 45 44 159 178 53| 1,060 50 49 45
27 45 45 4“ 156 72 43| 1,060 50 49 46
28 45 45 44 156 72 481 1,030 54 50 46
?5 s || tg :g - igg‘ 70 79 798 52 50 46

- 7 0 9 4

31 - 1 45 - 159 To 1(7)3 643 go :a t

Month rﬁf °“d', o | Maximm | Minimun Mean P"mﬂ‘;‘" ““;‘;‘:f.,,“‘
- 45.9
48.8
43 45.6
40 85.9
1,441 60 14 46.5
1,237 46 43 44.2
2,783 159 44 89.8
6,266 322 70 209
1,759 108 45 56.7
9,084 1,060 72 303
3,832 519 50 124
1,552, 54 48 50.1
1,444 53 45 48.1
Water year 1945-46 ............ 33,641 1,060 43 92.2

* Winter discharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Dec. 12, 15-26, Jan. 1-3,13-23, 25-29, Feb. 2-5,
9,710, 14-18, 20, 21, 28. Oage-height record doubtful Oct. 1-12; no gage-height record Oct. 13 to
Dec. §; discharge computed on baslis of reccrds for bypass wgirs at Bond Falls and weather records.
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Middle Branch Ontonagon River near Rockland, Mich.

Location.- Wire-weight gage, lat. 46°42'05", long. 89°09'40", 1in sec. 27, T. 50 ¥., R 3
T W., at bridge on U. S. Hilghway 45, 300 feet downstream from East Branch and 2} miles
southeast of Rockland. .

Drainage area.- 670 square miles.
Records avallable.- July 1942 to September 1946.

Extremes (regulated).- Maximum discharge during year, 11,500 second-feet June 24 (gage
= EeIQﬂ:‘,‘T?.iSS Teet, from floodmark); minimum, 192 second-feet Sept. 4; minimum gage
helght observed, 4.84 feet May 15, Sept. 4.

1942-46: Maximum discharge, 27,000 second-feet Aug. 22, 1942 (gage helght 21.2
feet, from floodmarks), from rating curve extended above 4,500 second-feet, on basis
of slope-area and contracted-opening determinations at gage height 21.2 feet; minimum
ggse{ved, 183 second-feet Aug. 18, 1944; minimum gage helght observed, 4.39 feet Aug.

, 1942,

Remarks.- Records good except those for perlods of partly estimated gage-height record or
periods of lce effect, which are fair, and those for November and December or periods
of no gage-height record, which are poor. Gage read once or twlce dally four or five
days a week; dlscharge computed from graph based on gage readings. Records not ad-
Justed for regulation by Bond Falls Reservolr or diversion to South Branch Ontonagon
River by Bond Falls Canal (see p. 32).

Discharge, in second-feet, water year October 1945 tc September 1946

Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. \ Sept.
1 266 #280 240 260 230 725 305 £355 1,690 238 220
2 355 356 230 255 230 | 1,620 295 £340 1,100 500 210
3 454 338 240 260 230 | 1,700 285 320 8686} 1,220 200
4 385 312 265 270 230 | 1,800 272 320 646 450 192
5 324 280 \ 280 295 290 230 | 1,440 272 350 459 280 217
6 284 390 (%) 750 340 320 1,390 315 380 352 245 262
7 270 430 1,090 415 *#410 | 1,180 305 434 39 238 284
8 400 482 820 440 430 | 1,020 276 788 542 292 £292

9 426 506 680 430 420 948 264 £858 530 300

10 370 470 *570 395 390 830 260 £760 395 262 312
11 320 \ 490 350 380 746 £248 690 390 £248| 316
12 292 4 320 390 711 £240 627 375 252 288
13 280 430 370 305 650 725 £232 S12 338 270 252
14 f£276 370 280 | 1,250 711 £224 440 308 259 231
15 f270 365 260 | #2,500 683 216 416 300 234 224
16 259 380 360 240 | 2,860 641 224 416 292| 220 220
17 259 350 240 | 2,620 602 220 446 280 £220 217
252 350 320 *#245 | 2,240 572 228 530 £270] £231 210
19 245 310 245 1,800 554 252 440 £256 252 210
20 245 310 \ 250 305 235 | 1,700 548 290 450 £245| 234 280
21 242 295 2251 1,660 £530 494 392 234 252 320
22 238 280 230 | 1,990 £530 494 398 228 270 £347
23 £238 265 240 | 1,500 683 596 470 £234| 238 £356
24 £238 250 240 | 1,200 614 | 1,750 9,280 £245| 214 347
25 £234 280 250 240 916 590 | 1,390 | 6,060 245 320
26 234 250 230 865 530 851 3,530 f£252 198 308
27 234 255 230 886 340 560 | 2,300 £259 210 324
28 238 260 230 886 325 428 | 1,890 r262 234 365
29 242 J 260 - 837 320 360 | 1,840 262 228 420
30 245 260 - 725 310 398 1,940 256 220 482

31 248 - 260 - 660 - £380 - 245 225 -

Second- Per square | Runoff in

Month foot-days | Maximum | Minimum Mean "i inches

8,863
10, 534

Water year 1945-46 ............ 183,778 9,280 192 504

* \unte: giseh:rgz ne;su.ronent m:gl;a gndthis dﬁigh ord

f Computed cn basis of partly es ed gage-] t rec .

Ncte.- Stage-discharge relation affected by ice Nov. 19 tc Mar. 15. No gage-height record Oct. 7,
8, Wev. 6, 7, 11-15, 17-19, Nov. 21 to Dec. 2, Dec. 7-10, 12-14, 22, 23, Jan. 5, 6, 8,9, 28, 27,
Feb. 2, 3, 5, 6, 9-11, 15-17, 23, 24, Mar, 1-4, 6, 23, 24, June 19, 20, Aug. 4, 5, Aug. 31 to Sept. 33
discharge computed on basis of weather records for nearby stations.
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Ontonagon River near Rockland, Mich.

Location.- Water-stage recorder, lat. 46°43'15", long. 89°12!35", in sec. 20, T. 50 N.,
N -, at bridge on county road between Rockland and Victoria, 12 miles southwest
of Rockland and 2 miles downstream from confluence of Middle and South Branches.

Drainage area.- 1,290 square wmiles.
Records available.- June 1942 to September 1946.

Extremes.- Maximum discharge during year, 17,600 second-feet June 24 (gage hei ht, 18.48
; minimum, 490 second-feet (regulated) Sept. 2 (gage helght, 5.90 feet%.
1942-46: Maximum discharge, 42,000 second-feet Aug. 22, 1942 (gage height, 28.6
feet, from floodmark), from rating curve extended above'9,500 second-feet on basis
of slope-area determination; minimum daily, 456 second-feet (regulated) Dec. 3, 1944-

i
Remarks.- Records excellent except those for periods of ice effect or fragmentary gage-
3 t record, which are fair, and those for periods of no gage-height record, which
are poor. Flow regulated by Victoria Power Plant, 5 miles above station, Bond Falls
Reservoir, and Gogebic and Cisco Lakes.
Rating tables, water year 1945-46, except periods of ice effect
{gzage height, in feet, and discharge, in second-feet)

Oct. 1 to Mar. 14 Mar. 15 to S8ept. 30
6.0 500 5.8 4380 12.3 7,350
6.4 690 6.3 680 14.3 10,380
6.9 1,020 6.9 1,080 16.5 14,000
7.5 1,530 7.9 1,960
8.1 2,100 9.9 4,150

Discharge, in second-feet, water year October 1945 to September 1946

Day| Oot. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 610 655 840 £740 £800 £850) 2,010 £665 6651 3,790 660 545
2 726 750 760 £760 £780 £830| 3,560 £650 788 3,120 983 490
3 798 690 810 £800 720 680 | 4,800 665 842 2,740 1,450 605
4 982 57 £840 £900 £850 £830{ 4,510 640 828 | 2,360 898 655
11 950 840 900! £1,170; 1,030 £850| 3,670 £580 746 | 1,960 716 650
6 762 904| #840| £1,330( 1,000/ £880| 3,560| 640 752| 1,820 692 728
7 72 985 720| 1,800| 1,0 £960| 3,230 660 821} 1,820 680 734
8 874 *1,180 680} 1,740) #1,050( *1,140} 2,790 640 { 1,560 1,910 784 685
9 ) 2,100 660} 1,510 1,020 1,140} 2,360 630 ] 1,590 | 1910 770 728

10 838| 1,740 700 | *1,450 980| 1,070{ 2,060 645 1,410| 1,250 688 758

11 838 1,180 7401 1,450 960 1,040} 1,860 610 1,410} 1,360 850 794
12 880| 1,220 810| 1,370 980} 1,080| 1,820 540 | 1, 1,240 665 740
13 660| 1,260 840 1,160 920 1,450 1,820 605 | 1,280 | 1,200 710 704
i4 670 ’ 840 1,160 900 | 3,500| 1,640 605 1,010 877 640 655
i5 738 1,260 £760( 1,180 840 [*£4,700 ) 1,320 605 905 849 665 565
16 680 1,060 680} 1,120 £7201 5,950} 1,120 6101 1,100 734 670 615
17 610| 1,060 760 £910 670 7,070{ 1,120 610 | 1,460 686 630 645
18 610 950 £820 £940 £720| 6,650 1,200 600 | 1,200 680 580 660
19 610 985 £840 £870 £810| 6,080f 1,320 560 8975 655 685 650
20 650 880 840 840 920| 6,850 | 1,280 670 | 1,040 630 698 7186

630 792 840|  £890 880 | 5,420 926 891 | 1,010 518 710 740
640 738 760 | £1,000 880 | 5,680 856 807 926 617 704 860
595 660 7001 1,030 820 | 4,390] 1,010 770 | 1,250 655 728 821
605 590 800 900 £680 | 3,670 919 | 2,720 | 13,800 660 605 |° 807
605 6%6 760 | £760| £720| 2,790 926 | 3,230 | 12,900 655 590 | 1,060

Nonth oo | Maxtmus | Minimun | Mean _ s

21,681 982 500 699
29,126 2,%80 572 871

32,960 1,900 700 1,063
24,070 1,050 670 860
88,310 7,070 680 2,849

Wster year 1945-46 ............ 469,739 13,800 490 1,287

* Winter discharge m&mmmnt made on this day.
£ Fragmentary gage-height record; discharge computed on basis of partly eastimated gage-helght

record.

Mote.- Stage-discharge relaticn affected by ice Nov. 26 to.Mar. 15. No gage-helight record Dec. 16,
17, 20-25, 31, Jan. 20, 27, Feb. 3, 17, Mar. 3; discharge computed on basis of records for adjacent
periods.
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Bond Falls Canal near Paulding, Mich.

Location.- Staff ga%e and concrete control, lat. 46°24'10", long. 89°09'00", in sec. 11,
eet upstream from intake to pipe line No. 2, 1.4 miles south-
east of Paulding and 15 miles downstream from Bond Falls Reservoir.

Records available.- July 1942 to September 1946.

Extremes (regulated).- Maximum discharge during year, 262 second-feet Jan. 18; maximum
gage he IE%E 2.53 feet Jan. 18, Sept. 14-16; minimum discharge, 8.3 second-feet Jan. 16,
17 (gage height 0.26 foot; one drain hole in weir open and canal gate closed).

1042-46: Maximum discharge 360 second-feet Aug. 16, Sept. 7, 1944 (gage height,
3.06 feet); minimum, 2.5 second-feet Nov. 3, 4, 11, 12, 1943; minimum gage height l1.25
feet May 29 1943 (two drain holes in weir open and canal gate closed).

Remarks.- Records excellent except those below 20 second-feet, which are fair. Gage read
T once daily. Canal diverts from Bond Falls Reservoir to South Branch Ontonagon River;
water is used for power production at Victoria Dam on South Branch, near Rockland.

Discharge, in second-feet, water year October 1945 to September 1946

Doyl Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 146 196 193 140 250| 146 12 10 34 112 180 235
2 146 196 193 137 260 146 12 10 34 1lo0 169 235
3 145 196 193 95 250| 146 12 10 S8 110 59 235
4 145 141 193 70 250] 145 12 10 84 110 58 234
5 60 107 193 70 250 144 12 10 64 110 58 232
] 37 107 162 70 248 144 12 S6 64 110 11s 232
7 96 107 142 70 245| *144 11 145 64 112 191 232
8 96 107 142 70 *#245]| 145 11} 145 64 112 204 232
-] 96 161 142 *70 245 144 11 80 64 112 204 232

10 96 196 142 70 245 140 11 9.7 64 112 202 232

11 110 196 142 70 240| 138 11 9.7 84 112 201 2352

12 120 196 142 70 240] 144 11 9,7 64 112 201 232

13 106 196 142 70 240| 145 12 73 64 112 201 202

14 96 196 142 70 2401 145 12| 104 64 12 201 214

15 96 196 142 70 240| 145 12 104 64 112 125 253

16 96 196 142 44 241| 146 11| 104 85 112 95 251

17 96 196 142 157 240| 146 11| 104 99 112 95 250

16 96 196 142 210 204) 147 11| 104 164 112 95 250

19 96 196 142 158 149 147 11 104 164 110 189 250

20 96 196 142 1 149 147 11{ 139 164 110 195 250

21 96 196 142 157 147| 147 11| 179 143 110 195 250

22 96 196 142 157 147 92 11{ 192 108 135 185 248

23 96 196 142 200 147 11 11} 121 109 150 195 248

24 96 196 142 257 146 11 11 12 113 150 195 248

25 96 196 186 257 146 11 11 11 110 148 195 148

26 96 194 218 254 146 9.8 11 11 113 148 221 64

27 119 194 218 252 145 9.8 11 11 113 148 238 64

28 137 194 218 250 145 9.8 11 11 113 148 238 64

29 137 193 196 250 - 11 1o 11 113 148 238

30 172 193 144 250 - 1 10 24 1z 148 238 64

31 196 - 144 250 - 1 - - 148 238 -

Water year 1945-46 ............ 47,744.5 257 9.7 131

# Winter dlacharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Dec. 15-19, 23, Jan. 29 to Feb. S, Peb. 7-18,
Peb. 24 to Mar. 3.
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East Branch Ontonagon River near Mass, Mich.

Location.- Wire-weight gage, lat. 46°41'25", long. 89°04'20", in sec. 33, T. 50 N., R.
., at county highway bridge, 300 feet downstream from Adventure Creek, 5 miles
south of Mass, and 6} miles upstream from mouth.

Drainage area.- 265 square miles.
Records available.- July 1942 to September 1946.

Extremes.~ Maximum discharge during year, 3,060 second-feet June 25 (gage height, 10.25
Teet); minimum, 118 second-feet Sept. 4 fgage height, 3.77 feet). .
1942-46: Maximum discharge, 3,510 second-feet Aug. 22, 1942 (gage height, 10.39
feet, from graph based on gage readings); minimum, 102 second-feet Aug, 16, 18, 19,
23-27, 1944; minimum gage height, 3.73 feet Sept. 10, 1945.

Remarks.- Records good except those for period of ice effect, which are fair, and those
Tor perlods of no gage-height record, which are poor. Gage read twice daily.

Rating tablas, water year 1945-46, axcept period of ice effect
(gage height, in feet, and discharge, in second-feet)

Oct. 1 to Mar. 18 Mar. 19 to Sept. 30
.
4.0 157 3.7 105 6.3 850
4.4 240 4.1 183 7.5 1,390
5.0 410 4.9 375 8.6 1,980
5.5 557 9.6 2,620

Discharge, ‘in second-feet, water year October 1945 to September 1946

mot . Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 it s 175 170 145 140 299 162 185 678 172 152
2 177 191 175 170 145 145 524 158 177 460 304 127
3 183 185 170| 170 145 160 160 154 168 402 324 118
4 203 208 180 170 150 170 574 150 172 316 242 119
5 212 205 180 185 150 200 540 148 175 249 207 123
] 212 187 | *1%0 315 160 205 524 175 177 210 187 162
7 187 180 355 170 205 460 183 172 201 177 198
8 290 180 325 165 | %230 375 162 172 228 162 210
9 410 180 275 160 230 349 156 185 280 168 216
10 278 180 240 155 230 287 150 223 251 166 219
210
11 248 180 | %235 150 230 275 148 270 244 162 212
1 218 180 210 145 290 256 148 258 212 162 183
13 242 180 180 140 370 251 146 216 187 168 182
4 248 170 180 140 500 253 140 187 179 154 154
15 231 170 175 140 700 251 138 166 170 112 148
18 171 218 160 170 140 900 249 136 207 162 132 140
17 167 199 160 170 140 | 1,000 240 136 336 152 131 129
18 167 193 160 165| *140! 1,000 223 138 302 148 138 123
19 167 201 160 165 140 900 210 168 258 146 152 134
20 167 203 150 160 140 790 205 210 242 140 156 187
21 167 177 150 155 40| %770 203 249 253 136 162 196
22 163 175 150 150 140 770 196 292 212 132 164 181
23 157 185 50| 150 140 557 201 388 z12 142 150 172
24 190 150 155 140 476 194 5 1,950 142 138 177
25 195 150 115 140 402 194 574 | 2,620 140 127 183
2615 1s0| 1%0| 0| 145 40 | 402 194 476| 1,440 142| 121 170
21 185 15of 145 40f 38| 3g0| 36| ‘678| 150 | 127 172
28 180 160 145 140 388 179 237 324 156 144 198
29 175 160 145 - 375 168 201 362 162 140 187
30 70| 170} *145 - 375 186 196 | 1,260 | 156 | 132 186
5 159 - 170 145 - 349 - 190 - 148 136 -
Runoff in
inches

0.79

N

.73

4.51

.82

.57

1.94

122

.95

1.90

.93

.72

.70

Water year 1945-46 ............ 86,646 2,820 119 237 .894 12.18

* Winter d4i g t made on this day.
Note.- Stage-discharge relation affected by ice Nov. 24 to Mar. 19. No gage-height record Oct, 7-
1S, 24-30; discharge computed on basis of Weather records and records for nearby stations.
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Cisco Branch Ontonagon River at Cisco Lake Outlet, Mich.

Location.- Staff gage, lat. 46°15', long. 89°27', in sec. 32, T. 45 N., R. 41 W., Just
downstream from Cisco Lake Dam, 2% miles ups\:ream from La.ngford Lake Outlet, 43 miles
upstream from U. S. Highway 2, and 13 miles southwest of Watersmeet.

Dralnage area.- 50 square miles.
Records available.-~ October 1944 to September 1946.

Extremes (regulated).- Maximum discharge during year, 229 second-feet June 25, 26 (gage
€ , L. eet); minimum daily, 5.3 second-feet Oct. 22-30.
944-46: Maximum discharge, that of June 25, 26, 1946; minimum daily, that of
Oct. 22-30, 1945.

Remarks.- Records good except those below 10 second-feet, which are fair. Gage read
once daily. PFlow regulated by dam at outlet of Cisco "Lake.

Rating tables, water year 1945-46 (gage height, in feet,
and discharge, in second-feet)
{Shifting-control method used Dec. 11-31)

Oct. 1 to Dec. 31 Jan. 1 to Sept. 30
0.3 4.2 0.6 20 1.2 88 0.3 5.0 0.6 21 1.2 93
.4 8.0 .7 28 1.4 122 .4 9.0 .7 30 1.5 145
.5 13 1.0 61 1.5 142 .5 14.0 .9 52 1.9 234
Discharge, in seoond-feet, water year October 1945 to September 1946
Day] Oct. Nov. Deo. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 59 95 61 33 39 38 84 28 60 217 66 8.2
2 57 138 61 33 39 36 81 27 58 210 25 7.8
3 57 132 61 33 39 36 84 26 57 208 27 7.0
4 59 132 61 33 39 36 82 21 56 196 25 7.0
5 59 128 61 34 39 36 87 19 62 187 22 6.6
] 59 100 60 37 40 36 86 19 61 183 22 8.6
T 59 81 59 37 40 36 86 20 64 187 44 6.2
8 60 82 59 38 40 36 81 21 66 183 57 6.2
9 80 84 56 38 40 36 80 21 65 174 S5 5.8
10 61 82 55 35 40 36 77 21 61 81 51 5.8
11 60 8l 55 38 40 36 41 20 61 32 50 6.2
12 59 50 55 38 40 36 26 20 68 32 s3 6.6
13 59 80 36 38 40 37 27 20 62 35 S0 6.8
14 57 80 26 38 40 39 26 20 66 34 47 6.8
15 57 80 26 39 40 40 24 20 62 32 27 6.2
16 56 78 26 39 39 40 26 19 64 34 19 6.2
17 28 40 26 39 39 40 26 19 65 34 19 5.8
18 6.5 18 26 39 39 41 25 19 66 33 18 5.8
19 6.5 18 26 39 39 46 26 19 66 32 15 6.6
20 6.5 pe] 26 39 39 47 25 18 64 32 10 7.4
21 5.1 19 27 39 39 48 27 18 62 32 7.4 8.2
22 5.3 22 27 39 38 52 25 18 62 18 T.4 8.6
23 5.3 50 27 39 38 55 26 20 64 9.5 7.4 73
24 5.3 69 27 39 38 17 26 24 136 12 7.8 104
25 5.3 68 28 39 38 %0 26 25 229 12 7.8 106
26 5.3 68 32 39 38 S0 26 25 228 12 7.8 104
27 5.3 66 33 40 38 90 25 25 224 12 7.4 101
28 5.3 64 33 40 38 88 24 26 220 38 7.4 99
29 5.3 62 33 40 - 86 24 26 222 | 107 7.4 93
30 5.3 62 33 40 - 84 26 26 224 128 7.4 86
31 5.7 - 33 39 - 82 - 50 - 126 7.4 -
Seccnd~ Per square | Runoff in
Month Maximum | Minisum Mean k) aches
5.3 33.7
18 72.6
26 40.5 1. o
5.3 53.8
33 37.8
1,095 40 38 39.1
1,608 90 36 51.8
1,355 87 24 45.2
7 50 18 22.6
2,926 229 56 97.5
2,662.5 217 9.5 85.9
784.6 66 7.4 25.3
914.0 106 5.8 30.5
Water year 1945-46 ............ 17,694.1 229 5.3 48.5
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South Branch Ontonagon River at Ewen, Mich.

Location.- Staff gage, lat. 46°32'05", long. 89°16'30", in sec. 26, T. 48 N., R. 40 W.,
on piers of old M28 highway bridge in Ewen.

Drainage area.- About 320 square miles.
Records available.- April 1942 to September 1946.

Extremes.- Maximum discharge during year, 6,640 second-feet (regulated) June 25; maximum
gage height observed at crest, 18.86 feet June 25; minimum observed, 127 second-feet
May 13 (gage height, 1.42 feet).

1942-46: Maximum discharge, that of June 25, 1946; maximum gage height, that of
June 25, 1946; minimum observed, 83 second-feet Aug. 7, 1944 (gage height, 1.00 feet}.

Remarks.- Records good except those for perldds of ice effect or no gage-height record,

which are fair. Gage read twice daily. Records not adjusted for diversion from
Middle Branch Ontonagon River by Bond Falls Canal (see p. 32).

Discharge, in second-feet, water year October 1945 to September 1946

Dql Oct. Nov. Dec. Jan. Feb. Mar. Apr. MNay June July Aug. Sept.
1 319 *335 390 310 365 320 624 17 391 910 375 304
2 383 391 390 290 365 320 852 171 351 814 416 296
3 425 476 390 270 365 320| 1,050 185 304 718 311 296
4 418 494 390 250 365 320 970 158 296 643 202 296
5 375 442 *390 260 365 320 890 158 288 624 190 296
6 274] 442 400 330 410 320 852 159 258 586 183 311
7 281 459 370 410 #410]  *330 738 230 343 586 251 311
8 408| 548 350 450 420 330 643 281 643 605 311 319
9 459 738 340 | #435 420 340 5e6 274 738 586 335 327

10 442 757 340 435 420 350 530 177 586 548 343 335

11 408 643 330 435 420 340 476 140 548 494 343 327

12 400{ 624 330 420 410 400 416 134 605 416 343 319

13 383 643 330 395 390 490 391 130 512 351 343 311

14 351 662 330 365 390 850! 367 196 400 319 335 281

15 335) 530 320 350 380 1,600 351 209 343 311 288 311

18 319 586 320 310 380 1,940 319 209 335 296 230 327

17 311 586 320 270 370 2,120 304 209 391 288 216 327

18 311 476 320 365 355 2,260 281 209 442 288 209 327

19 281 442 310 390 355 2,130 266 209 416 281 196 319

20 251, 400 310 290 310( *1,960 251 230 391 281 196 343

21 237 425 310 270 300 1,660 237 327 400 266 230 359

22 237, 383 300 260 310 1,480 230 387 283 274 266 367

23 230 387 300 250 310 1,300 230 359 400 288 266 408

24 223 380 310 280 32 990 230 408| 2,950 288 258 425

25 223 360 340 365 320 795 223 738| 6,130 274 258 442

26 230 370 360 365 320 719 216 624 4,700 266 258 343

27 237 370 370 365 320 662 209 425| 2,940 258 266 304

28 258 380 370 365 320 643 196 319| 1,900 258 311 319

29 268, 380 370 365 - 624 190 258 | 1,090 266 311 311

30 274 390 360 385 - 586 183 223 950 304 304 288

31 319 - 320 365 - 586 - 266 - 351 304 -

Second- Per square | Runoff in

Month foot—days Maximum Minimum Mean mile inches

9,866 459 223 318
14,459 757 335 482

10,680 400 300 45 f e .
Calendar year 1945 ............ 188,717 3,160 149 517
January............. . 250 ‘343
. . .. 300 364
320 884
183 443
130 262
258 1,014
421
183 279
281 328
Water year 1845-46 ............ 166,654 6,130 130 457

* Winter discharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Nov. 24 to Mar. 17. No gage-helght record
Jan. 19-24, Peb. 25 to Mar. 6, June 23; discharge computed on basis of records for nearby stations.
Discharge computed using rate of change of stage as a factor Mar. 19, June 23-27.
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West Branch Ontonagon River near Bergland, Mich.

Location.- Water-stage recorder, lat. 46°35'30", long. 89°32'20", in sec. 3, T. 48 N., R.
. a quarter of a mile downstream from dam at outlet of Gogeblc Lake and 1% miles
east of Bergland. Datum of gage is 1,290.81 feet above mean sea level, datum of 1929.

Dralnage area.- 160 square mlles.
Records available.- July 1942 to September 1946.

Extremes {regulated).- Maximum discharge during year, 1,080 second-feet June 27 (gage
helght, 5‘ 78 Teet); minimum dally, 47 second-feet Nov. 10; minimum, about 8 second-
feet Nov. 9 (flow from channel storage between dam and gage during a perlod of
practically no flow from Gogebic Lake due to slush and ice lodged on dam).

1942-46: Maximum discharge, 1,100 second-feet May 6, 1943 (gage height, 5.41 feet);
minimum dally, 28 second-feet Oct. 30, 31, Nov. 2-7,.1943; minimum, that of Nov. 9,
1945.

Remarks.- Records excellent except those for perlods of shifting control or doubtful or
No gage-helght record, which are falr. Flow regulated by Gogeblc Lake.

age height, in feet, and discharge, in second-feet)

natin? table, water year 1945-46, except period of ice effect
?Shittmg-control method used Feb. 15 to Mar. 20)

1.4 43 2.4 134 3.4 350
1.8 57 2.6 162 4.1 600
2.0 91 2.9 222 5.3 1,080

Discharge, in second-feet, water year Ootober 1945 to September 1946

Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 77 62 a6? €3 67 87 520 96 92 920 -] 139
2 76 *80 hes 83 68 86 s02 95 92 880 88 132
3 75 57 aéd 83 87 87 485 95 93 hs00 88 128
4 74 57 *dso 83 87 86 502 93 95 a750 a8 129
5 72 57 dase2 85 70 68 520 93 96 a7lo as 110
€ 71 57 62 67 72 87 485 144 92 a880 88 63
T 71 58 63 66 71 65 502 229 95 640 119 63
8 71 59 63 87 71 65 488 224 96 580 182 62
9 71 49 63 87 71 64 432 148 94 406 143 83
10 71 47 63 66 71 64 418 86 98 296 84 63
11 71 54 64 86 71 84 401 85 102 288 85 82
12 89 5¢ 64 66 7 65 471 83 100 245 85 62
13 69 56 64 68 71 87 292 as 96 245 85 82
14 88 b56 65 68 71 71 130 84 99 164 85 62
15 87 56 66 68 71 67 122 81 101 85 84 82

2,151
49,994 1,040

* Winter discharge measurement made on this day.

aiug gage-height record; discharge computed on basis of weather records and records for adjacent
periods.

b Stage-discharge relation affected by ice.

4 Doubtful gage-height record; discharge computed on basis of avallable gage-height record, weather
records, and records for adjacent periods.

h Computed from observed gage-height readings.
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Sturgeon River near Sidnaw, Mich.

Location.- Staff gage, lat. 46°35', long. 88°35', in sec. 5, T. 48 N., R. 34 W., at
on coun;y road 2 miles downstrea_m from Rock River 4 miles upstream from
Perch River, 3% miles northwest of Covington, and 9 miles northeast of Sidnaw. Prior
to May 21, 1946, chain gage at same site and datum.

Drainage area.- 155 square miles.
Records available.- October 1912 to September 1915, April 1943 to September 1946.

Exf,remes.— Maximum discharge observed during year, 1, 040 second-feet Mar. 23 (gage
, 7.45 feet); minimum, 22 second-feet Aug 57 (from graph based on gage
readings), but may have been less during period of no %age—height record.
1912-15, 1943-46: Maximum discharge, 3,280 second-feet May 7, 1943; maximum
gage height 10.18 feet June 6, 1944; minmum 13 second-feeft Aug 21, 1943; minimun
gage height, 3.65 feet Aug. 25, 1944, from graph based on gage readings

Remarks.- Records good except those for periods of ice effect or no gage-helight record,
~—and vhose for September. which are fair.

Discharge, in second-feet, water year October 1945 to September 1946

Day] Oct. Nov. Dec. Jan: Feb. Mar. Apr. May June July Auvg. Sept.
1 223 - 122 - - - - 214 160 - - 30
2 272 - 120 - - - - 109 - 82 - 28
3 255 - 116 - - - 502 104 - 216 - 25
4 225 - 117 *53 *65 *61 - 93 - 189 - 23
5 202 - 115 - - - - 95 - 174 - 24
6 179 143 110 - - - €10 90 - 151 - 34
7 - - 108 - - - - 88 - - - 56
8 - - 103 - - - - 82 - - - 56
9 - - 100 - - - - 80 - - - 58

10 - - 96 - - - - 77 - - - 60

11 - - 88 - - - - 72 - - - 58

12 - - 80 - - - - 71 299 - - 82

13 - - 76 - - - - 70 - - - 70

14 - - 70 - - - - 67 - - - 60

15 - - 66 - - - - a6t - 107 28 56
16 - - 82 - - 520 - a62 - - - 46
17 - - 58 - - 642 - a62 - - - 38
18 - - 56 - - *680 - 260 - - - 32
19 - - Sd - - 760 - 260 - - - 28
20 - - 54 - - 915 - a80 - - - 29
2 - - 52 - - 260 - 250 151 - - 38

22 - - 52 - - 985 - 238 - - - 40

23 - - 52 - - | 1,040 - 221 - - - 2

24 - - 52 - - - - 384 - - - 44

25 - - 54 - - - - 514 343 - - 58
26 64 - 56 - - 572 - 470 - - - 60
21 - 56 - - 608 - 391 - - 22 54
28 - - 56 - - 590 125 278 - - 34 55
29 - #130 56 - - 555 118 233 - - 40 53
30 - - 56 - - 538 115 208 - - 43 51
31 - - 56 - - 538 - 178 - - 4 -
Month Second- | woiigun | Minimum Mean | P it paskd R“"‘::h‘;em
52 0.493 0.57
Ty - -
%0 160 1.03 118
- 22 - - -
1,386 82 23 46.2 .298 .33
- 1,040 22 - R

ement made on this day,
a No mu-haight record; discharge computed on basis of weather records and records ror Otter
River near Elo.
Note.- Stage-discharge relation affeoted by ice Dec. 11 {o Mar. 4.
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Sturgeon River near Baraga, Mich.

Location.- Wire-welght gage, lat. 46°47!, long. 88°37', in sec. 28, T. 51 N., R. 34 W.,
at bridge on State Highway 35, 6 miles west of Baraga and 6 miles downstream from
Prickett Dam. Datum of gage 1s 660.00 feet above mean tide at New York City (Corps
of Engineers, War Department, bench mark).

Drainage area.- 364 square miles,

Records avallable.- October 1942 to September 1946.

Extremes.- Maximum discharge observed during year, 1,830 second-feet Mar. 22 (gage helght,
B eet); minimum dally discharge, 52 second-feet {regulated) Sept. 1.
1942-46: Maximum discharge, 4,830 second-feet May 7, 1943 {gage height, 14.87 feet,
{xg*om graph based on gage readings); minimum daily, 44 second-feet (regulated) Aug. 26,
45,

Remarks.- Records good except those below 500 second-feet, those for periods of extensive
Tegulation, and those for periods of ice effect, which are fair. Gage read twice daily.
Flow regulated by power plant at Prickett Dam.

Discharge, in second-feet, water year October 1945 to September 1946

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May ‘| June July Aug. Sept.
1 2585 250 e290 175 225 250 882 284 556 1,430 207 52
2 307 250 e230 210 180 300 898 274 338 | 1,200 178 @120
3 445 25 294 230 180 275 932 257 37 905 128 e250
4 460 297 307 225 235 350( 1,010 279 384 755 e56 @240
5 490 346 304 240 240 290 9 223 293 588 el30 e230
6 490 @330 302 300 230 350 828 8280 270 572 e140 €280
T @330 @290 279 390 230 420 880 e360 329 524 @150 e250
8 490 284 243 401 270 430 758 @330 0400 556 @180 e56
9 490 336 223 505 310 380 862 @310 359 556 190 @250
10 520 490 257 445 280 279 688 @300 414 556 @200 e330
11 §35 €500 280 418 290 380 870 0290 540 572 56 0240
12 360 @550 270 400 280 e460 640 0210 540 772 155 e260
13 e340 8560 270 300 250 550 610 226 556 524 @210 @260
14 304 e580 235 310 220 *550 550 285 8520 356 e210 8250
15 310 @600 230 350 210 e580 580 280 540 277 194 61
16 310 e600 185 310 190 @610 580 e275 312 262 el70 @230
17 299 €600 2 280 180 | e730| 580 226 414 284 | el165 @270
18 292 e510 *280 270 220 €950 580 200 540 338 e56 226
19 292 e49 270 260 220 1,150 @500 192 445 344 el70 €210
20 264| *e450 270 210 220 1,390 222 430 e270 @200 203
21 255 400 270 240 220 1,580 430 255 446 203 @201 207
22 259 @420 280 245 220 1,780 490 430 399 e270 0220 57
23 255 418 240 240 200 1,390 520 604 332 o265 @230 e210
24 233 255 245 230 180 1,430 505 638 461 262 @220 270
25 235 @300 190 235 220| 1,270 505 621 790 243 87 282
26 238 346 230 230 240 932 416 461 | 1,160 245 @200 257
27 235 €350 230 200 250 | 1,070 387 604 | 1,020 194 0280 257
28 203 373 230 230 250 1,070 247 @590 | el1,100 190 0300 235
29 216 @310 230 230 - 1,030 282 572 | 1,360 282 222 el100
30 235 e300 175 *230 - 1,010 284 540 | el,420 203 @200 211
31 245 - 210 220 - 970 - 524 - 207 €200 -

Per square | Runoff in

Month Mean nsﬂe inohes

329 - -

401 - -

251 - -
T a7 1.42 19.28

282 - -

230 - -

781 - -

615 - -

359 - -

568 - -

458 - -

177 - -

212 - -
142,088 | 1,780 52 389 1.07 14.52

* Winfer discharge measurement made on this day.

e Qage readings not » tative of di. ge for day because of extenslve regulation; discharge

computed on basis of l’rigkett Dam power-plant records.
Note.- Stage-discharge relation affected by ice Dec. 11-13, Dec. 15 to Jan. 7, Jan. 12 to Mar. 7,
Mar. 9, 11.
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Sturgecn River near Arnheim, Mich.

Location.- Staff gage, lat. 46°56!', long. 88°33', in sec. 6, T. 52 N., R. 33 _W., a quarter
oT & file downstream from Otter Lake 3 miles northwest of Arnhelim, and 8% miles north-
east of Pelkie. Datum of gage is 605.98 feet above mean tide at New York Ccity (Corps
of Engineers, War Department, bench mark).

Drainage area.- 680 square miles.
Records available.- November 1942 to September 1946.

Extremes,- Maximum discharge during year, 4,070 second-feet Mar. 22; maximum gage height,
feet Mar. 22 (from floodmark}; minimum discharge, 263 second-feet Aug. 2, 8,
16- 19; minimum gage height, 1.60 feet Aug. 7, 17, 18 from graph based on gage readings.
1942- 46: Maximum discharge 6,600 second- reet Apr. 25, 1944; maximum gage height,
13.93 feet Apr. 26, 1943, from graph based on gage readings minimum discharge, 260
second-feet Aug. 29 1944,

Remarks.- Records good except those for perlods of ice effect and those for periods of

parcly estimated or no gage-height record, which are fair. Gage read four and five
times a week.

Discharge, in second-feet, water year October 1945 to September 1946

Day| Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 420 396 52 385 420 440 1,860 564 900 1,470 323 323
2 420 420 508 374 410 460 1,750 536 840 1,470 312] 330
3 458 446 470 374 410 480, 1,810 508 736 1,350 302 330
4 520 458 458 374 410 5000 1,830 508 678 1,170 292 330
5 572 470 470 39¢| 410 s20{ 1,830 495 648 1,02¢ 282 340
6 611 508 470 430 546f 1,760 495 592 800 272 335
T 611 520 470 450 57 1,660 508 550 780 263 323
8 598 533 470, 470 624! 1,550 522 578 736 263 323
9 598 572 446 500 652] 1,470 536 592 706 282 312

10 611 638 433 520 679 1,380 536 578 692 282 £312

. PN 9,515 .466
Water year 1945-46 ............ 241,373 3,730 263 661 .972 13.20

€ Winter discharge measurement made on this day.

£ Computed on basis of partly estimated gage-height record.

Ncte.- Discharge computed using rate of change of stage as a factor Mar. 17 to Apr. 8. Stage-
discharge relation affected by ice Dec. 13-28, Jan, 14 to Mar. 4. No gage-height reccrd Sept. 15-25,
27-30; discharge computed on basis of weather records and reccrds for stations on nearby streams.
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Otter River near Elo, Mich.

Location.~ Wire-weight §age lat. 46°52!,
iakEHIEhway bridge, 1
e.

Drainage area.- 175 square miles.

long. 88°37',
miles southeast "of old Elo school and 3 miles upstream from Otter

Records available.- November 1942 to September 1946.

Extremes.- Maximum discharge observed during year, 1,340 second-feet Mar. 22 {

in sec.

34, T.

eet); minimum, 72 second-feet July 25, 27, Aug. 1, 2, 16, 17,

3.48 feet

Twice dally.

2, 16,

Remarks.- Records good except those for periods of ice effect, which are fair.

17, 26 27,

52 N., R.

34 V.,

age helght,

26, 27 %8389 helght,

1942-46: Maximum discharge, 4,300 second-feet Apr. 24, 1944 (gage height, 13.30
feet); minimum, that of July 25, 27 Aug. 1, 1946

Rating tables, water year 1945-46, except period of ice effect
(gage height, in feet, and discharge, in second-feet)

Oct. 1 to Mar. 22

Mar. 23 to Sept., 30

Gage read

3.6 87 3.4 62

3.9 126 3.7 104

4.4 202 4.3 200

5.2 362 5.1 347

6.8 730 6.5 655

7.6 930 7.7 960

8.5 1,200 8.4 1,170

Discharge, in seocond-feet, water year October 1945tc September 1946
Dayl Qct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Avg. Sept.
1 129 120 110 110 120 115 441 134 180 160 74 81
2 122 150 118 105 118 118 632, 131 164 122 76 78
3 121 143 115 100 110 115 609 128 160 106 110 78
4 113 134 118 105 115 120, 586 126 150 101 95 78
5 1086 126 120 120 118 120] 518 153 140 96 85 286
6 103 126 125 175 128 1 518, 181 132 89 81 1i4
7 106 164 130 220 130 IGq 452 164 153 100 76 104
8 110 198 145 200 150 179 420] 150] 200 110 85 28
9 109 259 130 180 125 179 378 142 152 95 83 92
10 108 185 130 175 128 170 318 136 128 89 82 92
1 108 172 125 160 120 160] 289 131 125 131 79 92
12 101 150 120 145 110 220] 271 130 114 122 76 88
13 103 182 115 130 118 270 262 125 107 102 76 85
14 101 185 110 135 110 *#380)| 271 122 101 92 74 82
15 101 183 105 135 110 490 280, 122 100 85 74 82
16 100 141 100 *130 115 640 244 118 110 83 72 82
17 97 136 105 130 115 820 226 114 116 81 72 81
96 130 *100 130 110 830 217 116 107 79 81 79
19 96 2, 100 120 *110 780 212 116 98 79 89 78
96 *117 105 120 110 805 193 163 98 79 86 96
21 94 1235 105 115 105 *#990 183 337 119 78 82 98
22 95 125 105 120 110 1,200 190 271 116 78 78 98
23 96 120 100 125 115 905 198 271 i12 78 75 95
24 97 12s 105 125 110 780 185 888 148 75 74 95
25 97 120 110 120 110 655 169 880 180 74 74 96
26 9 120 110 110 110 655 158 496 144 74 72 92
27 100 128 110 115 110 830 158 347 118 74 79 92
100 115 110 120 108 1,170 153 280 108 26 98 101
29 99 110 110 120 - 1,110 150 235 122 96 89 104
30 100 110 110 125 - 705 140 197 128 83 [ 94
3l 106 - 110 125 - 496 - 181 - 78 81 ~
Seoond— Per square | Runoff in
Month foo Maximum Minimun Mean lﬁ ° inohes

3,208 129 94 103 0.589 0.68
4,283 259 110 143 .817 .91
3,505 145 100 113 646 .74
86,758 2,670 79 238 1.36 18.42
4,145 220 100 134 .766 .88
3,210 130 106 115 +857 .68
16,291 1,200 115 526 3.01 35.46
9,018 632 140 301 1.72 1.92
7,052 880 114 227 1.30 1.50
3,910 200 98 130 + 743 .83
2,885 160 74 935.1] +532] .61
2,511 110 72 81,0 <463 +53
2,721 114 78 90,7 +518] .58
Water year 1945-46 ............ 82,737 1,200 72 172 .985! 13,32

* Winter discharge measurement made on this

day.
Note.- Stage-discharge relation affected by ice Nov. 23 to Mar.

17.



STREAMS TRIBUTARY TO LAKE MICHIGAN 41
Manistique River near Germfask, Mich.

Location.- Staff gage, lat. 46°15'25", long. 85°52'20", in sec. 36, T. 45 N., R. 13 W.,
at bridge on State Highway 28, half a mile upstream from Fox River, 2 mlles downstream
from Manistique Lake, and 23 miles east of Germfask. Auxiliary water-gtage recorder
on Manistique Lake at outlet from South Manistique Lake.

Drainage area.- 120 square miles.
Records avallable.- April 1942 to September 1946.

Extremes.- Maximum discharge during year, 194 second-feet Aor. 3, but may have been
“greater during seiches on Manistique Lake; maximum gage height, 4.04 feet Mar. 20;
maximum reverse flow, 105 second-feet Mar. 20; minimum gage height, 0.82 foot Aug. 8, 9.

1942-46: Maximum discharge, 446 second-feet June 29, 1943 (from graph based on gage
readings); maximum gage height, 5.70 feet June 22, 25 (from graph based on gage read-
ings); maximum reverse flow, 299 second-feet Mar. 28, 1945; minimum gage height, 0.16
foot Sept. 1, 1942 (from graph based on gage readings).

Remarks.- Records falr except those for Jan. 14 to Feb. 25, which are poor. Gage read
twice dally. Stage-discharge relation affected by backwater from Fox River; discharge
computed using fall as determined by auxiliary water-stage recorder as a factor.
Occasionally during high stages of Fox River the flow at this station is reversed.

Discharge, in seccnd-feet, water year October 1945 to September 1946

Day] Oct. Nev. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 77 €98 146 130 160 140 147 174 160 e13g 72 €58
2 81| el00 148 130 160 142| el70 173 e160| 137 68 58
3 88| el00 149 129 160 141 189 el74  el6o 137 65 54
4 88 96 149 130 160 137 €186 2175 159| 132 63 51
5 89 97 146 136 160 136 185 176 153 132 60 50
6 92 95 147 139 160 143 187 173 155 129| 57 53
7 95 95 145 122 160 139 181 164 153 127 53 52
8 97 93 142 120 160 140 | el82 170 €153 127 48 54
9 98 80 143 122 155 142 | €183 2168 152, 122| 49 56

10 95 64 144 128 155 145 184 167 148 119 55 57

11 095 61 148 131 155 144 184 168 155 122 59 56

12 e95 74 147 135 155 145 185 169 154] 119 61 55

13 95 95 143 136 155 134 186 163 158 114 61 52

14 96 95 144 140 155 116 185 164 152 113 60 52

15 95 91 1 140 150 92| e187 ©168| 149 106 60 53

16 93 89 144 140 150 -4 190 166 153| 102 60 53

17 92 13 141 145 150 -45 186 160 154/ 99| 61 52

18 91 125 143 145 150 -78 | el86 156] 151 97 63 53

19 €90 130 139 145 150 -102 186 162] 147 99| 78 51

20 89| 130 142 150 150 | -102 186 157 148| 97| 78 54

21 86 13) 142 150 150 -73 180 0157  elds 95| 74 57

22 87 el134 142 155 145 -41 180 1 145 €94 69 56

23 85 137 142 155 145 -34 191 153| 143 92| 63 58

24 84 144 141 155 145 -38 183 161 143 92 67 64

25 8s 148 141 160 145 95 189 155 143| 86 64 68

26 e88 142 147 160 145 125 189 145 144 85 62 69

b4 92 146 139 160 144 143 188 * 148 140| 81 58 68

28 91 145 136 160 142 150 179 151 136 80 58 70

29 e92 147 136 160 - 166 176 154 137 78 57 65

30 93 145 138 160 - 165 178 163 139 78 57 64

3 e94 - 133 160 - 157 - 156 - 76 58 -

Seoond- Per square | Runoff in

Month foot—days Maximum Minimum Mean mile inohes

[ T 2,806 98 77 90.5 0.754 0.87
Movember . . . 61 111 .925 1.03
133 143 1,19 1.37
-279 125 1.04 14.10
120 143 1.19 1.37
142 153 1,28 1.32
-102 83.7 .698 .80
147 183 1,52 1.70
145 163 1.36 1.56
136 149 1.24 1.39
76 107 .892 1.02
1,918 48 61.9 .516 .59
1,713 50 57.1 476 .53
Water year 1945-46 ..... T 43,825 191 -102 120 1.00 13.55

e Slope-stage-discharge relation affected by wind on Manistique Lake.

Note.- No gage-height record for auxitliary gage Oct. 3-8, De¢. 23, 24, Jan. 1, 2, Jan. 14 to
Feb, 25; discharge computed on basis cf weather records, base gage heights, and weekly staff-gage
readings on auxiliary gage. Negative sign indlcates reverse flow.

804808 O - 48 - 4



42 STREAMS TRIBUTARY TO LAKE MICHIGAN
Manistique River at Germfask, Mich.

Location.- Water-stage recorder, lat. 46°14'00", long. 85°55140", in SE} sec. 4, T. 44
N-, K. 13 W., 1 mile south of Germfask and 1% miles upstream from Grays Creek.

Drainage area.- 341 square miles.
Records available.- March 1938 to September 1946.

Extremes.- Maximum discharge during year, 1,060 second-feet Mar., 19, 20; maximum gage
“helght, 5.10 feet Jan. 27 (lce Jam), but may have been higher during period of no
gage-helght record); minimum discharge, 213 second-feet Aug. 9.
1938-46: Maximum discharge observed, 2,130 second-feet Apr. 1, 1938 (gage height,
8.50 feet, site and datum then in use); minimum observed, 184 second-feet Aug. 27,
29, 30, Sept. 6, 1938.

Remarks.- Records excellent except those for periods of ice effect or fragmentary or
no gage-height record, which are fair.

Rati tables, water year 1945-46, except periods of ice effect
gage height, in feet, and discharge, in second-feet)

Oct. 1 to May 26 May 27 to Sept. 30
1.9 303 3.8 786 1.4 198 2.6 478
2.8 521 4.8 1,060 2.1 358 3.2 628

Discharge, in second~feet, water year Octcber 1945 tc September 1946

Day] Oct. Nev. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 320 421 410 385 380 350 705 471 490 382 240 267
2 340 547 420 385 380 350 705 458 466 382 235 251
3 355 586 425 385 380 355 678 446 442 346 229 242
4 360 586 440 385 380 355 678 446 430 334 231 238
5 350 586 450 450 390 360 678 458 418 322 233 247
6 350 599 470 530 410 430 678 508 406 311 224 288
T 400 612 480 660 450 560 651 508 406 311 220 322
8 440 638/ 480 700 460 599 638 496 406 311 216 322
9 440 73 460 700 450 586 638 471 394 322 235 311

10 430| 732| *421 680 420 560 638 471 382 322 267 311

1 408 705 408 650 410 560 625 496 466 311 281 311

12 396 705 400 610 390 560 599 508 528 311 265 311

1 396 732 400 580 375 651 586 496 516 300 251 288

14 384 732 400 550 260 732 573 471 466 288 240 281

15 384 705 390 530 355 813 560 458 430 286 233 272

16 372 705| 380 520 350 896 547 446 418 281 231 263

17 312 664 375 510 350 980 547 446 418 274 233 256

18 360 638 370 490 350 | 1,030 | * s21 434 406 270 244 249

19 349 599 360 480 350 |#1,060 521 421 394 286 311 242

20 338 573 355 470 350 | 1,080 508 421 382 288 358 240

2 338 £521 350 450 350 [ 1,000 508 446 382 300 358 244

22 326 £458 350 440 350 980 508 446 382 288 322 249

23 326 470] 350 | *425 350 952 508 434 370 263 288 251

24 326 450! 355 410 350 896 508 496 370 267 276 274

25 326 440] 360 400 350 868 498 612 358 281 265 300

26 349 450 365 390 *350 813 484 625 346 249 258 300

27 372 440 375 390 350 786 471 616 346 251 251 300

28 384 420 380 380 350 786 471 590 334 279 254 300

29 372 410 380 380 - 759 471 540 322 272 256 300

30 360 400{ 380 380 - 732 471 503 334 265 254 288

31 360 - 380 380 - 732 - 490 - 251 267 -

Month Second- | uaximum | Minimun | Mean | Por 2quare} Runoff in

11,383 440 320 367 1.08 1.24
17,256
12,319
Calendar year 1945 ............ 171,269
January.... 15,075
February. .. . 10,540
. . e 22,151
e 17,170
15,128
12,208
9,224
8,026

8,318 322 238 277 .812 .91

Water year 1945-46 ............ 158,798 1,060 216 435 1.28 17.32

* Winter discharge measurement made on this day.

f Fragmentary gage-height record; discharge computed from partly estimated gage-height record.

Note.- Stage-discharge relaticn affected by ice Dec. 12 to Mar. 6. No gage-height record
o:E;:iI-lo, Nov. 23 to Dec. 9, Dec. 23 to Jan. 22; discharge computed on basis of records for nearby
stations.



STREAMS TRIBUTARY TO LAKE MICHIGAN 43
Manistique River near Blaney, Mich.

Location.- Water-stage recorder, lat. 46°05'05", long. 86°03135", in NE% sec. 33, T. 43
-, K. 14 W., half a mile downstream from Duck Creek and 7 miles southwest of Blaney.

Drainage area.- 704 square miles.
Records avallable.- March 1938 to September 1946.

Extremes.- Maximum discharge during year, 3,650 second-feet Mar. 20 e height, 16.9
€et, from floodmark); minimum, 288 second-feet Aug. 9 (gage heiglg%?ge.z’s %geé), '
1938-46: Maximum discharge observed, 9,300 second-feet Apr. 1, 1938 (gage helght,
%géngiget%é mig%rixum, 234 second-feet Aug, 19-24, 1941; minimum gage height, 5.63

Remarks.- Records excellent except those for < -
S bora, oporns excellen P period of ice effect or no gage-helght

Ratin? tables, water year 1945-46, except period of ice effect
[gage height, in feet, and discharge, in second-feet)

Oct. 1 to Mar. 12 Mar. 13 to Sept. 30
7.1 463 6.2 277 14.4 2,410
7.9 630 9.2 941 16.0 3,130
9.9 1,100 12.2 1,690 16.9 3,650
11.3 1,450

Discharge, in second-feet, water year October 1945 to September 1946
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